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PROBLEM TO BE SOLVED: To obtain a composition which gives a coating film excellent in a rain 
contamination resistance, hardness, strength and a flaw resistance by making the composition contain a film 
forming resin, a partially hydrolyzed condensation compound of a specific alkoxysilane compound and an 
aggregate selected from between an inorganic aggregate and an organic polymer particle having a specific 
diameter. 

SOLUTION: The composition is composed of a film forming resin preferably selected from among a 
thermoplastic resin, a thermosetting resin or a cold setting resin, a condensation compound obtained by 
partially hydrolyzing an alkoxysilane compound represented by formula R1-Si-(OR2)4-n and condensing thereof 
and at least one skeleton material selected from an inorganic skeleton material having a diameter of 0.1-40 |xm 
and an organic polymer particle having a diameter of 0.01-30 |im (R1 is an 1-6C alkyi, a 2-1 1C epoxyalkyi, a 6- 
120 aryl. a 2-1 IC alkenyl, a 7-1 1C aralkyi, a 2-4C acyl, an 1-5C aminoalkyi, an 1-5C mercaptoalkyi or an 1-50 
haloalkyi; R2 is a 1-60 alky! or a 2-40 acyl; and n is 0-2). 
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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3,In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] (A) Film plasticity resin, the (B) following general formula (1); 
R1 n-Si-(OR2)4~n (1) 

(R1 expresses the alkyi group of carbon numbers 1-6, the epoxy alkyi group of carbon numbers 2-11, the aryl 
group of carbon numbers 6-1 2, the alkenyl radical of carbon numbers 2-1 1 , the aralkyi radical of carbon numbers 
7-11, the acyl group of carbon numbers 2-4, the amino alkyi group of carbon numbers 1-5, the mercapto alkyi 
group of carbon numbers 1-5, or the halo alkyi group of carbon numbers 1-5 among a formula.) R2 The alkyi 
group of carbon numbers 1-6 or the acyl group of carbon numbers 2-4 is expressed, n is 0, 1, or 2. Coating 
constituent characterized by coming to contain at least one sort of aggregates chosen from the group to which 
the inorganic aggregate (c1) and particle size whose (C) magnitude is 0.1-40 micrometers become the partial 
hydrolysis condensate of the alkoxysilane compound which carries out partial hydrolysis of the alkoxysilane 
compound expressed, and is obtained by condensing, and a list from the organic macromolecule particle (c2) 
which is 0.01-30 micrometers. 

[Claim 2] The partial hydrolysis condensate (B) of an alkoxysilane compound It sets to a general formula (1) and 
is R2. The tetramethoxy silane which is a methyl group and is n= 0 It is the partial hydrolysis condensate of the 
tetramethoxy silane which carries out partial hydrolysis and is obtained by condensing on the conditions of less 
than 100% of rates of hydrolysis. The partial hydrolysis condensate of said tetramethoxy silane The mole ratio of 
a silanol group (SiOH radical) and a methoxy silyl radical (SiOMe radical) The coating constituent according to 
claim 1 whose weight average molecular weight it is or less a (SiOH radical) / (SiOMe radical) =1/10, the content 
of 2 - an octamer is 0 - 30 % of the weight, and is the thing of 1500-5000. 

[Claim 3] The coating constituent according to claim 1 or 2 whose content of the aggregate (C) is 0.5 - 30 
weight section to the coating constituent solid content 1 00 weight section. 

[Claim 4] Film plasticity resin (A) is a coating constituent according to claim 1 to 3 which is thermoplastics, 
thermosetting resin, or room-temperature-setting nature resin. 

[Claim 5] Film plasticity resin (A) is a coating constituent according to claim 4 which is at least one sort chosen 
from the group which it is thermoplastics and said thermoplastics becomes from the copolymerization object of 
polyvinylidene fluoride, polyvinylidene fluoride, and acrylic resin, the mixture of polyvinylidene fluoride and acrylic 
resin, and a plastisol. 

[Claim 6] Film plasticity resin (A) is a coating constituent according to claim 4 which is what number average 
molecular weight becomes from the curing agent (a2) to which it is thermosetting resin, and hydroxyl value is 5 - 
300 mgKOH/g, and said thermosetting resin reacts with the polyol resin (a1) of 500-20000, and said polyol resin 
(a1). 

[Claim 7] Polyol resin (al) is a coating constituent according to claim 6 which is at least one sort chosen from 
the group which consists of acrylic polyol resin, polyester polyol resin, fluorine-containing polyol resin, and 
silicone polyol resin. 

[Claim 8] A curing agent (a2) is a coating constituent according to claim 6 which is at least one sort chosen from 
the group which consists of a block isocyanate compound and amino resin. 

[Claim 9] Film plasticity resin (A) is a coating constituent according to claim 4 which is what it is room- 
temperature-setting nature resin, and hydroxyl value is 5 - 300 mgKOH/g, and, as for said room-temperature- 
setting nature resin, number average molecular weight becomes from the polyol resin (a3) of 500-20000, said 
polyol resin (a3), and the isocyanate curing agent (a4) to which it reacts. 

[Claim 10] Polyol resin (a3) is a coating constituent according to claim 9 which is at least one sort chosen from 
the group which consists of acrylic polyol resin, polyester polyol resin, fluorine-containing polyol resin, and 
silicone polyol resin. 

[Claim 11] The inorganic aggregate (cl) is a coating constituent according to claim 1 to 10 whose Mohs 
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hardness it is at least one sort chosen from the group which consists of a mica of a silicic-acid salt, a sulfate, a 

silica, a metallic oxide, diatomaceous earth, glass and nature, or composition, and is the thing of 5-8. 

[Claim 12] The inorganic aggregate (c1) is a coating constituent according to claim 1 to 11 which is the glass 

fiber whose Mohs hardness is 5-8, whose size is 1-30 micrometers, and whose fiber length is 1-200 

micrometers. 

[Claim 13] The inorganic aggregate (c1) is a coating constituent according to claim 1 to 12 in which carries out 
partial hydrolysis of the alkoxysilane compound expressed with a general formula (1), and silane coupling 
processing is carried out by the partial hydrolysis condensate of the alkoxysilane compound which it comes to 
condense. 

[Claim 14] It sets to a general formula (1) and the inorganic aggregate (c1) is R2. The tetramethoxy silane which 
is a methyl group and is n= 0 It is the partial hydrolysis condensate of the tetramethoxy silane which carries out 
partial hydrolysis and is obtained by condensing on the conditions of less than 100% of rates of hydrolysis. The 
mole ratio of a silanol group (SiOH radical) and a methoxy silyl radical (SiOMe radical) It is or less a (SiOH 
radical) / (SiOMe radical) =1/10, and the content of 2 - an octamer is 0 - 30 % of the weight. The coating 
constituent according to claim 13 in which silane coupling processing is carried out by the partial hydrolysis 
condensate of the alkoxysilane compound whose weight average molecular weight is 1500-5000. 
[Claim 15] The inorganic aggregate (c1) is the inorganic aggregate of the shape of fibrous [ other than a silica ], 
or a particle at a silica and a list. Mohs hardness is 5-8. A silicic-acid salt, a sulfate, a metallic oxide, 
diatomaceous earth. It is what consists of at least one sort chosen from the group which consists of a mica of 
glass and nature, or composition. The coating constituent according to claim 1 to 14 whose combination weight 
ratios with the inorganic aggregate of the shape of fibrous [ other than said silica and said silica ] or a particle 
are a (silica) / (the inorganic aggregates other than a silica) =2 / 98 - 30/70. 

[Claim 16] An organic macromolecule particle (c2) is a coating constituent according to claim 1 to 15 which is 
what consists of at least one sort chosen from the group which consists of a fluororesin, polyolefm resin, 
silicone resin, cellulosic resin, polyurethane resin, polyamide resin, polyester resin, phenol resin, acrylic resin, 
amino resin, and these modified resin. 

[Claim 17] The loadings of the partial hydrolysis condensate (B) of an alkoxysilane compound are a coating 
constituent according to claim 1 to 16 which is 0,1 - 30 weight section to the coating constituent solid content 
100 weight section. 

[Claim 18] The formation approach of the contamination-resistant paint film characterized by painting a coating 
constituent according to claim 1 to 17 after painting a primer to a metal base. 

[Claim 19] (I) fiber length or particle size of a primer is 0.1-40 micrometers to the primer solid content 100 
weight section. The inorganic aggregate (c1) 0.5 of the shape of fibrous [ fibrous Mohs hardness is 5-8 ], or a 
particle - 30 weight sections, and/ (II) particle size is the thing which comes to contain the organic 
macromolecule particle (c2) 0.5 which is 0.01/30 micrometer - 30 weight sections. Or said inorganic aggregate 
(c1) It is at least one sort chosen from the group which consists of a mica of a silicic-acid salt, a sulfate, a silica, 
a metallic oxide, diatomaceous earth, glass and nature, or composition. Said organic macromolecule particle (c2) 
The formation approach of the contamination-resistant paint film according to claim 18 which is chosen from the 
group which consists of polyolefin resin, cellulosic resin, polyurethane resin, polyamide resin, polyester resin, 
phenol resin, acrylic resin, amino resin, and these modified resin and which are one sort of bases few. 
[Claim 20] The formation approach of a contamination-resistant paint film according to claim 18 or 19 of 
contacting the painted metal base in water further, and advancing a hydrolysis reaction after the base material 
which applied the coating constituent according to claim 1 to 17 is able to be burned. 

[Claim 21] The formation approach of a contamination-resistant paint film according to claim 18, 19, or 20 that 
the dynamic retreat tension (Tr) of the water of the contamination-resistant paint film obtained is 55 or more 
dyn/cm. 

[Claim 22] The paint object which has the resistance to contamination characterized by being covered with the 
contamination-resistant paint film formed by the formation approach of a contamination-resistant paint film 
according to claim 18, 19, 20, or 21. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention has resistance to contamination, and relates to the coating constituent, 
the paint film formation approach, and paint object which are a high degree of hardness and high intensity, and 
were excellent in the sex with a blemish-proof. 
[0002] 

[Description of the Prior Art] The outdoor-type coating used for cars, such as sheathing building materials, 
materials for roads, and an automobile, the aircraft, etc. receives the effect of contamination of the shape of a 
muscle by the raindrops containing contamination by exhaust gas besides the general contamination by oily quick 
dry ink, food, tobacco, etc., the dust in atmospheric air, or a pollutant, and the so-called raindrops contamination. 
The technical technical problem about the coating constituent which has the resistance to contamination over 
such contamination is obtaining temporary solution, this invention persons have so far examined the paint film 
which has raindrops-proof stain resistance and super^low stain resistance, and the paint film which has low stain 
resistance also in long-term exposure. 

[0003] For example, the partial hydrolysis condensate of a tetramethoxy silane and at least one sort in film 
plasticity resin and an inorganic system binder are included. The paint film (Japanese Patent Application No. No. 
69070 [ nine to ]) whose dynamic retreat tension of water is 55 or more dyn/cm, and film plasticity resin, The 
paint film (Japanese Patent Application No. No. 307914 [ nine to ]) whose dynamic retreat tension of water is 55 
or more dyn/cm including the ORGANO silica sol and a tetramethoxy silane partial hydrolysis condensate is 
excellent in resistance to contamination or super-low stain resistance, and suitable for paint of an outdoor type. 
Therefore, the coating constituent which realizes raindrops-proof stain resistance, low stain resistance in long- 
term exposure, etc. is already developed. 

[0004] Brush washing etc. is performed, in order not to avoid adhesion of hydrophobic carbon or the hydrophobic 
dust by exhaust gas, mud, etc. but to remove such an affix on the front face in a place with building materials, 
such as road materials, such as interior of for example, a high-speed highway tunnel, a guard rail, a fence, and a 
snow glide panel, and an eye hiding panel further for buildings, such as siding material for buildings, and an 
apartment. However, for such powerful washing, a polluted field will be ground with a brush, and there is a 
possibility of attaching an abrasion to a front face, by it. Therefore, as for especially the paint film that has the 
resistance to contamination used for such an application, it is desirable to have sufficient paint film degree of 
hardness, and to have a sex with a blemish-proof. 

[0005] Moreover, in the district with much snow coverage, snow glide nature is needed for the coating applied to 
building materials like roofing. However, in case the pollutant, the comparatively big dust, and sand particle in 
atmospheric air may be contained and snow slides on a place in the snow like the case of rain, a blemish may be 
given to front faces, such as roofing, and. in addition to slipping nature, it is expected for a sex with a blemish- 
proof to be also good. 

[0006] However, it is difficult to satisfy the resistance to contamination of a paint film, and other military 
requirements, such as a degree of hardness, to coincidence. That is, although it is possible to satisfy some of 
engine performance and other engine performance to each contamination by devising a resinous principle, it is 
difficult to satisfy all military requirements to coincidence. For example, although the resistance to contamination 
over this can be given to the general hydrophobic contamination by quick-drying oil based ink etc. by 
incorporating mold-release characteristic components, such as silicone or a fluororesin, to a resinous principle, 
engine performance, such as raindrops-proof stain resistance and a degree of hardness, cannot be satisfied. 
[0007] Moreover, also in the first above-mentioned technique (Japanese Patent Application No. No. 69070 [ nine 
to ]), when an inorganic system binder is used, even if the degree of hardness is enough, it may satisfy neither 
adhesion with a metal, nor shock resistance and workability. In the second above-mentioned technique 
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(Japanese Patent Application No. No. 307914 [ nine to ]), in order to make a degree of hardness high, a lot of 

silica sols are needed and there is no practicality even in extent which can prevent with [ of the front face by 

hard dust or hard snow glides, such as sand, earth and sand, and dust, ] a blemish completely. 

[0008] On the other hand, in order to raise the degree of hardness and reinforcement of a paint film, adding the 

inorganic aggregate and the aggregate like a resin particle in coatings is also proposed. However, when such the 

aggregate was added in the coatings, it was difficult to obtain the paint film which sedimentation and separation 

arose during preservation, the storage stability of a coating got very bad, and the aggregate distributed to 

homogeneity. 

[0009] 

[Problem(s) to be Solved by the Invention] This invention aims at offering the paint film formation approach 
which can form a contamination-resistant paint film using the coating constituent and this coating constituent 
which can form the paint film which was excellent in raindrops-proof stain resistance, and was excellent in a high 
degree of hardness and high intensity also in resistance to contamination at the sex with a blemish-proof, and 
the paint object covered with the contamination-resistant paint film in view of the above-mentioned present 
condition. 
[0010] 

[Means for Solving the Problem] This invention is (A) film plasticity resin and the (B) following general formula 
(1).; 

R1 n-Si-(OR2)4-n (1) 

(R1 expresses the alkyi group of carbon numbers 1-6, the epoxy alky! group of carbon numbers 2-11, the aryl 
group of carbon numbers 6-12, the alkenyl radical of carbon numbers 2-11, the aralkyi radical of carbon numbers 
7-11, the acyl group of carbon numbers 2-4, the amino alkyI group of carbon numbers 1-5, the mercapto alky! 
group of carbon numbers 1-5, or the halo alky! group of carbon numbers 1-5 among a formula.) R2 The alky! 
group of carbon numbers 1-6 or the acyl group of carbon numbers 2-4 is expressed, n is 0, 1, or 2. It is the 
coating constituent which comes to contain at least one sort of aggregates chosen from the group to which the 
inorganic aggregate (c1) and particle size whose (C) magnitude is 0.1-40 micrometers become the partial 
hydrolysis condensate of the alkoxysilane compound which carries out partial hydrolysis of the alkoxysilane 
compound expressed, and is obtained by condensing, and a list from the organic macromolecule particle (c2) 
which is 0.01-30 micrometers. 

[001 1] Moreover, this invention is the formation approach of a contamination-resistant paint film of painting the 
coating constituent of above-mentioned this invention, after painting a primer to a metal base. Furthermore, this 
invention is a paint object which has the resistance to contamination covered with the contamination-resistant 
paint film formed by the formation approach of the contamination-resistant paint film of above-mentioned this 
invention. This invention is explained in full detail below. 

[0012] The coating constituent of this invention comes to contain the partial hydrolysis condensate (B) and the 
aggregate (C) of film plasticity resin (A) and an alkoxysilane compound. As the above-mentioned film plasticity 
resin (A), you may be any of thermoplastics, thermosetting resin, and room-temperature-setting nature resin. In 
this invention, since it is mixed with the partial hydrolysis condensate (B) of an alkoxysilane compound, the 
thermoplastics which does not need a catalyst from a viewpoint of the storage stability of a coating constituent 
is desirable. If water mixes when it is made to coexist with the catalyst of the acid used for a coating 
constituent, a tin system compound, etc. since the partial hydrolysis condensate (B) of the above-mentioned 
alkoxysilane compound has the alkoxy silyl radical as the reason as mentioned above, it is possible that the 
hydrolysis condensation reaction of an alkoxy silyl radical occurs etc. As the above-mentioned film plasticity 
resin (A), when using thermosetting resin or room-temperature-setting nature resin, it is desirable to consider as 
the 2 liquid type coating constituent which separated the partial hydrolysis condensate (B) and catalyst 
component of the above-mentioned alkoxysilane compound. 

[0013] The thermoplastics used as the above-mentioned film plasticity resin (A), thermosetting resin, and room- 
temperature-setting nature resin are explained in full detail. 

1. Although not limited especially as the thermoplastics above-mentioned thermoplastics, what consists of the 
copolymerization object of polyvinylidene fluoride, polyvinylidene fluoride, and acrylic resin, mixture of 
polyvinylidene fluoride and acrylic resin, and a plastisol, for example is desirable. 

[0014] The above-mentioned polyvinylidene fluoride is the polymer of vinylidene fluoride, for example, is obtained 
by the polymerization using a radical polymerization initiator etc. under elevated-temperature high pressure. 
[0015] The copolymerization object of the above-mentioned polyvinylidene fluoride and acrylic resin is obtained 
by copolymerizing vinylidene fluoride or its prepolymer, an acrylic monomer, for example, an acrylic acid, a 
methacrylic acid and a methyl acrylate (meta), an ethyl acrylate (meta), etc. The above-mentioned 
copolymerization can be obtained by carrying out the polymerization of vinylidene fluoride and the acrylic 
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monomer under existence of a radical polymerization initiator etc. the weight of the above-mentioned monomer 
— as for a mixing ratio, (vinylidene fluoride) / (acrylic monomer) =99 / I - 50/50 are desirable. 
[0016] The mixture of the above-mentioned polyvinylidene fluoride and acrylic resin mixes the above-mentioned 
polyvinylidene fluoride and the acrylic resin obtained by carrying out the polymerization of the above-mentioned 
acrylic monomer. As for the mixing ratio of the above-mentioned polyvinylidene fluoride and the above- 
mentioned acrylic resin, (polyvinylidene fluoride) / (acrylic resin) =95 / 5 - 40/60 are desirable. It is 90 / 10 - 
50/50 more preferably. 

[0017] It is not limited especially as the above-mentioned plastisol, for example, polyolefines, such as a vinyl 
chloride sol and a polyethylene sol, etc. can be mentioned. 

[0018] 2. Although not limited especially as the thermosetting resin above-mentioned thermosetting resin, polyol 
resin (a1) is desirable and the curing agent (a2) in which this and a reaction are possible is used together. The 
above-mentioned polyol resin (a1) has that desirable whose hydroxyl value is 5 - 300 mgKOH/g. If there is too 
little hardenability reaction radical weight that hydroxyl value is less than 5 mgKOH/g, hardenability falls and 300 
mgKOH/g is exceeded, a hydrophilic radical will remain to the paint film obtained, and the water resisting 
property, the acid resistance, and the alkali resistance of a paint film will fall. It is 30 - 200 mgKOH/g more 
preferably. 

[0019] The above-mentioned polyol resin (a1) has that desirable whose number average molecular weight is 
500-20000. If the mechanical strength of the paint film obtained as number average molecular weight is less than 
500 falls and 20000 is exceeded, the viscosity of a coating constituent will become high too much, and paintwork 
will fall. It is 1800-20000 more preferably. 

[0020] It is not limited especially as the above-mentioned polyol resin (a1), for example, acrylic polyol resin, 
polyester polyol resin, fluorine-containing polyol resin, silicone polyol resin, etc. can be mentioned. These may be 
used independently and may use two or more sorts together. Below, these resin is explained in detail. 
[0021] (i) The acrylic polyol resin above-mentioned acrylic polyol resin is obtained by copolymerizing a hydroxyl 
content acrylic monomer and other ethylene nature partial saturation monomers with a conventional method. It 
is not limited especially as the above-mentioned hydroxyl content acrylic monomer, for example, hydroxyalkyi 
(meta) acrylate. such as 2-hydroxyethyl (meta) acrylate, 2-hydroxypropyl (meta) acrylate, and 4-hydroxy butyl 
(meta) acrylate, can be mentioned. 

[0022] It is not limited especially as the aboye-mentioned hydroxyl content acrylic monomer and a 
copolymerizable ethylene nature partial saturation monomer. For example, methyl (meta) acrylate. ethyl (meta) 
acrylate, Propyl (meta) acrylate, n-butyl (meta) acrylate, i-butyl (meta) acrylate, t-butyl (meta) acrylate. AlkyI 
(meta) acrylate, such as 2-ethylhexyl (meta) acrylate and lauryl (meta) acrylate; Styrene, Aromatic series vinyl 
compounds, such as vinyltoluene; Acrylonitrile, vinyl acetate, Epoxy group content monomers, such as vinyl 
compound; glycidyl (meta) acrylate, such as an acrylic acid and a methacrylic acid; Dimethylaminoethyl (meta) 
acrylate, Amino-group content monomers and acrylamides, such as diethylaminoethyl (meta) acrylate, acrylamide 
(meta). N-ethyl (meta) acrylamide. N, and N-butoxy methyl (meta) acrylamide and N-methylacrylamide, etc. can 
be mentioned. These may be used independently and may use two or more sorts together. 
[0023] In order to give flexibility to a paint film and to raise the workability as a precoat metal (PCM) as the 
above-mentioned acrylic polyol resin, what used the monomer which contains a soft segment like the monomer 
which denaturalized by lactone, such as epsilon-caprolactone denaturation acrylic monomer, i.e., lactone 
denaturation acrylic polyol resin, is desirable. 

[0024] There are some which are marketed as a monomer containing the above-mentioned soft segment. For 
example, 2-hydroxyethyl (meta) acrylate / epsilon-caprolactone adduct, and polyalkylene glycol monochrome 
(meta) acrylate are marketed as plaque eel FA series and plaque eel FM series (all are the Daicel Chemical 
Industries, Ltd. make). As for the above-mentioned acrylic polyol resin, the alkoxy silyl radical may be introduced 
if needed. 

[0025] (ii) The polyester polyol resin above-mentioned polyester polyol resin is the polycondensation object of 
the acid component which made the multiple-valued carboxylic acid the subject, and the alcoholic component 
which made polyhydric alcohol the subject. It is not limited especially as the above-mentioned acid component, 
for example, aliphatic series dicarboxylic acid, such as aromatic series dicarboxylic acid [, such as terephthalic- 
acid, isophthalic acid, phthalic-acid, 2, 6-naphthalene dicarboxylic acid, 2, and 7-naphthalene dicarboxylic acid, ] 
and anhydride; amber acid [ of those ], adipic-acid, azelaic-acid, sebacic-acid, dodecane dicarboxylic acid, 1 , and 
4-cyclohexane dicarboxylic acid, etc. can be mentioned. 

[0026] as a minor constituent besides the above — lactone [, such as gamma-butyrolactone and epsilon- 
caprolactone, ]; — the multiple-valued carboxylic acid more than trivalent [ of aromatic series oxy- 
monocarboxylic acid; trimellitic acid, such as a hydroxycarboxylic acid;p-oxyethoxy benzoic acid corresponding 
to these a TORIMEJIN acid, pyromellitic acid, etc. ] etc. may be contained. 
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[0027] It is not limited especially as the alcoholic above-mentioned component. For example, ethylene glycol. 
1,3-propanediol, 1 ,4~butanediol, 1,5-pentanediol, 1, 5-hexandiol, a diethylene glycol, triethylene glycol, 1,4- 
cyclohexane diol, 1, 4-cyclohexane dimethanol. The bisphenol A alkylene oxide addition product, a bisphenol S 
alkyiepe oxide addition product; 1, 2-propanedior, Neopentyl glycol, 1, 2-butanediol, 1 ,3-butanediol, 1, 2- 
pentanediol, 2. 3-pentanediol, 1, 4-pentanediol, The aliphatic series glycol which has side chains, such as 1, 4- 
hexandiol, 2, 5-hexandiol, 3-methyl-1,5-pentanediol, 1, 2-dodecane diol, 1, and 2-OKUTA decane diol, can be 
mehtioned. The polyhydric alcohol more than trivalent [ of trimethylol propane, a glycerol, pentaerythritol, etc. ] 
etc. may be used as a minor constituent besides the above. 

[0028] The above-mentioned polyester polyol resin may be combined with other components, for example, a 
silicone component, an acrylic component, etc. if needed. There are some which are marketed as polyester 
polyol resin with which the above-mentioned silicone component was introduced, for example, TA22-293J 
(hydroxyl value about 1 70 mgKOH/g, number average molecular weight 2400 [ about ]. Hitachi Chemical Co., Ltd. 
make) etc. can be mentioned. 

[0029] (iii) The fluorine-containing polyol resin above-mentioned fluorine-containing polyol resin mixes acrylic 
polyol resin a hydroxyl content radical polymerization nature partial saturation monomer, a fluoro olefin monomer, 
and if needed to the fluorine polymer which does not have the thing obtained by carrying out copolymerization of 
other radical polymerization nature partial saturation monomers, or the hydroxyl with which only a fluoro olefin 
monomer carries out the polymerization of a fluoro olefin monomer and other radical polymerization nature 
partial saturation monomers, and is obtained. 

[0030] It is not limited especially as the above-mentioned hydroxyl content radical polymerization nature partial 
saturation monomer, for example, hydroxy allyl compound ether, such as hydroxyalkyi vinyl ether; ethylene glycol 
monoallyl ether, such as hydroxyethyl vinyl ether, hydroxypropyl vinyl ether, hydroxy butyl vinyl ether, and 
hydroxy pentyl vinyl ether, diethylene glycol monoallyl ether, and triethylene glycol monoallyl ether, etc. can be 
mentioned- 

[0031] As the above-mentioned fluoro olefin monomer, there are a 2 fluoride [ olefin ] monomer, a 3 fluoride 
[ olefin ] monomer, and a 4 fluoride [ olefin ] monomer, and, specifically, vinyl fluoride, vinylidene fluoride, 3 
fluoride-salt-ized ethylene, tetrafluoroethylene, etc. can be mentioned. 

[0032] It is not limited especially as a radical polymerization nature partial saturation monomer besides the 
above, but can choose from a well-known monomer suitably according to the physical properties of a paint film 
demanded. As such a monomer, fatty acid ester, such as aliphatic series isopropenyl, such as vinyl ether; vinyl 
acetate, such as alpha olefin; ethyl vinyl ether, such as ethylene, a propylene, and an isobutylene, isobutyl vinyl 
ether, butyl vinyl ether, and cyclohexyl vinyl ether, lactic-acid vinyl, butanoic acid vinyl, isobutyric-acid vinyl, 
caproic-acid vinyl, and caprylic-acid vinyl, can be mentioned, for example. 

[0033] As polyol resin mixed by the above-mentioned fluorine polymer The above-mentioned hydroxyl content 
radical polymerization nature partial saturation monomer; (meta) Acrylic-acid 2-hydroxyethyl, Hydroxyl content 
acrylic monomers, such as acrylic-acid hydroxypropyl; An acrylic acid, (Meta) AlkyI ester, such as a methacrylic 
acid; Ethylene nature unsaturated-carboxylic-acid; styrene, such as an acrylic acid and a methacrylic acid, 
Amides, such as amide compounds, such as vinyl aromatic series monomer; acrylic acids, such as alpha methyl 
styrene and vinyltoluene, and a methacrylic acid, and a derivative of those; what is made to carry out 
copolymerization of acrylonitrile, the methacrylonitrile, etc., and is obtained can be mentioned. 
[0034] As the above-mentioned fluorine-containing polyol resin, what has the acid number may be used if 
needed. As an approach of introducing an acid radical into the above-mentioned fluorine-containing polyol resin, 
some hydroxyls of fluorine-containing polyol resin can be performed by carrying out the addition reaction of a 
polybasic acid anhydride, for example, the succinic anhydride etc., with a conventional method, for example. 
[0035] The above-mentioned fluorine-containing polyol resin and the above-mentioned fluororesin have some 
which are marketed like the 2 fluoride mold poly vinylidene fluoride (PVDF) system, the 3 fluoride mold fluoro 
ethylene vinyl ether copolymer (FEVE) system, and the 4 fluoride FEVE system. For example, KAINA 500 (Elf 
Atochem make) etc. can be used as a 2 fluoride mold PVDF system. Since this thing does not have hydroxyl, it 
mixes and uses hydroxyl content acrylic polyol resin. Moreover, as a 3 fluoride mold FEVE system, the Lumiflon 
series (Asahi Glass Co., Ltd. make), SEFURARU coat series (Central Glass Co., Ltd. make), etc. can be used, and 
the ZEFFLE series (Daikin Industries, LTD. make) etc. can be used as a 4 fluoride mold FEVE system. In addition, 
KOTAKKUSU (Toray Industries, Inc. make) etc. can be used as the so-called acrylic resin fluoride. Especially, 
the thing of a 3 fluoride mold FEVE system and the thing of a 4 fluoride mold FEVE system are desirable. These 
are used, after mixing with remaining as it is or hydroxyl content acrylic polyol resin and adjusting hydroxyl value. 

[0036] (iv) The silicone polyol resin above-mentioned silicone polyol resin is mixing or denaturation silicone 
polyol resin which carried out the graft about the resin of others [ organopolysiloxane / the organopolysiloxane 
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which has at least two alcoholic hydroxyls in intramolecular, or / above-mentioned ]. As the above-mentioned 
silicone polyol resin, it is the following general formula which is indicated by JP,2-61481,B (2).; 
SiO [ Ri y and Rj z, and ] (4-y-z)/2 (2) 

(Ri expresses among a formula hydrogen, a methyl group, the alkoxyl group of carbon numbers 1-20 or an aryl 
group, an ant ROKISHI radical, or the organic radical that has an ester bond, ether linkage, a urethane bond, or a 
carbon-carbon unsaturated bond in the chain of carbon numbers 2-100.) Rj The organic radical which has 
hydroxyl and has an ester bond, ether linkage, a urethane bond, and a carbon-carbon unsaturated bond in the 
chain of carbon numbers 2-100 is expressed, y and z are 0< y<4 and 0< z<4, and express the positive integer 
with which 2 <=y+z<4 are filled. What is expressed can be used. Especially, it is the point of the ease of 
manufacture, paint workability, and hardenability to Ri. It is a methyl group, a propyl group, or a phenyl group, and 
is Rj. What it is H0C2 H4 0C3 H6-, and y and z are 0< y<2 and 0< z<2, and is the positive integer with which are 
satisfied of y+z<3 is desirable. 

[0037] The above-mentioned silicone polyol resin can be used combining other polyol resin. The acrylic polyol 
resin which hydroxyl was contained, and it was not limited as polyol resin besides the above especially when 
hydroxyl value was the thing of 30 - 200 mgKOH/g preferably five to 300 mgKOH/g, for example, was mentioned 
above, polyester polyol resin, fluorine-containing polyol resin, etc. can be mentioned. Moreover, the epoxy resin 
obtained from others and acrylic modified alkyd resin, acrylic denaturation polyester resin, and bisphenol A and 
epichlorohydrin can also be used. [ resin / these ] 

[0038] The mixing ratio of the above-mentioned silicone polyol resin, and polyol resin besides the above has 
other polyol resin 97 - 30 desirable weight sections to silicone polyol resin 3-70 weight sections. If properties, 
such as weatherability according that silicone polyol resin is under 3 weight sections to silicone and chemical 
resistance, are not fully demonstrated but exceed 70 weight sections, the compatibility of silicone polyol resin 
and other polyol resin will fall. 

[0039] When using the above-mentioned silicone polyol resin as the above-mentioned polyol resin (al), the 
physical properties according to the paint film of the purposes, such as compatibility with other components, and 
pigment-content powder stability; adhesion, elongation, a degree of hardness, can be adjusted by using together 
the above-mentioned silicone polyol resin, and polyol resin besides the above. 

[0040] Although not limited especially as the above-mentioned polyol resin (al) and a curing agent (a2) in which 
a reaction is possible, an isocyanate compound, a block isocyanate compound, amino resin, etc. can be 
mentioned. Especially, a block isocyanate compound and amino resin are desirable. 

[0041] It will not be limited especially if it is the compound which has at least two isocyanate radicals in 1 
molecule as the above-mentioned isocyanate compound. For example, hexamethylene di-isocyanate (HMDI), 
Trimethyl hexamethylene di-isocyanate (TMDI) etc. — aliphatic series diisocyanate; — alicycle group 
diisocyanate [, such as isophorone diisocyanate (IPDI), ]; — aromatic series-aliphatic series diisocyanate [, such 
as xylylene diisocyanate (XDI), ]; — tolylene diisocyanate (TDI) — Aromatic series diisocyanate, such as 4 and 
4-diphenylmethane diisocyanate (MDI); Dimer acid diisocyanate (DDI), Hydrogenated TDI (HTDI), hydrogenated 
XDI (H6XDI), Hydrogenation diisocyanate, such as hydrogenated MDI (H12MDI); These dimers, The poly 
isocyanates of the polymer more than a trimer and a tetramer; an addition product with polyhydric alcohol, such 
as these and trimethylol propane, water, or low-molecular-weight polyester resin etc. can be mentioned. 
[0042] The above-mentioned isocyanate compound is usually used as a block isocyanate compound which 
blocked the reaction radical by the suitable blocking agent, in order to raise the stability of the coating 
constituent obtained. It is not limited especially as the above-mentioned blocking agent. For example, 
methylethyl ketoxime, Acetoxime, a cyclohexanone oxime, an acetophenone oxime, Oxime system blocking 
agents, such as a benzophenone oxime; m-cresol, Phenol system blocking agents, such as a xylenol; A methanol, 
ethanol, alcoholic system blocking agents, such as a butanol, 2-ethylhexanol, a cyclohexanol. and ethylene glycol 
monoethyl ether, — lactam system blocking agents, such as; epsilon caprolactam, — ; diethyl malonate — 
diketone system blocking agent [, such as acetoacetic ester, ]; — mercaptan system blocking agent [, such as a 
thiophenol, ]; — urea system blocking agent [, such as thiourea, ]; — imidazole system blocking agent; — a 
carbamic acid system blocking agent etc. can be mentioned. Especially, a lactam system blocking agent, an 
oxime system blocking agent, and a diketone system blocking agent are desirable. 

[0043] The above-mentioned block isocyanate compound makes the above-mentioned isocyanate compound and 
the above-mentioned blocking agent react with a conventional method until the isocyanate radical of isolation is 
lost, and it is obtained. These have some which are marketed, for example, can use Desmodur series (the 
Sumitomo Bayer urethane company make), bar knock D series (Dainippon Ink & Chemicals. Inc. make), bamboo 
NETO B series (Takeda Chemical Industries, Ltd. make), coronate 2500 series (Japanese polyurethane industrial 
company make), etc. 

[0044] When using the above-mentioned block isocyanate compound as the above-mentioned curing agent (a2), 
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the loadings of the above-mentioned block isocyanate compound usually have [ that what is necessary is just 
the amount which can offer the isocyanate radical more than the equivalent to the hydroxyl value of the above- 
mentioned polyol resin (a1) ] 0.8 to 1.5 desirable times of the equivalent If too few, hardenability cannot fall, only 
a weak paint film can be obtained, but not only a degree of hardness but acid resistance, alkali resistance, and 
resistance to contamination fall, if many [ too ], since a block isocyanate compound is added so much, sufficient 
effectiveness over the added amount is not not only acquired, but physical properties, such as reinforcement of 
the paint film designed based on the physical properties of polyol resin (a1), a degree of hardness, and 
workability, will fall, and acid resistance and alkali resistance will fall. Moreover, it is easy to yellow a paint film 
and weatherability also tends to fall. It is 1.0 to 1.2 times the equivalent more preferably. 
[0045] In using the above-mentioned isocyanate compound or a block isocyanate compound as the above- 
mentioned curing agent (a2), in order to promote a reaction with the above-mentioned polyol resin (a1), it is 
desirable to usually use a well-known tin compound and metal chelate compound as a catalyst. 
[0046] It is not limited especially as the above-mentioned tin compound, for example, organic tin compounds, 
such as dibutyl tin laurate, dibutyl tin OKUTETO, and dibutyl tin diacetate, etc. can be mentioned. It is not 
limited especially as the above-mentioned metal chelate compound, for example, aluminum tris 
(acetylacetonate), titanium tetrakis (acetylacetonate), a titanium screw (acetylacetonate), a titanium bis(butoxy) 
screw (acetylacetonate), a titanium bis(isopropoxy) screw (acetylacetonate), a zirconium bis(butoxy) screw 
(acetylacetonate), a zirconium bis(isopropoxy) screw (acetylacetonate), etc. can be mentioned- Especially, a tin 
compound is desirable. 

[0047] It is not limited especially as the above-mentioned amino resin, for example, melamine resin, guanamine 
resin, glycoluryl resin, a urea-resin, etc. can be mentioned. Although the above-mentioned melamine resin is 
classified into high imino mold alkyi ether-ized melamine resin, methylol mold alkyi ether^ized melamine resin, 
alkyi ether-ized melamine resin, mixed alkyi ether-ized melamine resin, etc., all can be used for it, it can be 
burned and is selectable suitably according to the physical properties of temperature and a paint film. Since a 
water resisting property generally falls, as for what has an imino group and a methylol radical, it is desirable to 
use alkyi ether-ized melamine resin and mixed alkyi ether-ized melamine resin from the waterproof point of a 
paint film. The top where the storage stability of a coating constituent is good, since melamine resin serves as 
hydrophobicity, when the above-mentioned alkyi ether-ized melamine resin and mixed alkyl ether-ized melamine 
resin form a paint film, melamine resin can be unevenly distributed in the management of a paint film, surface 
crosslinking density can go up, and they can control osmosis in the interior of a paint film of a pollutant, and can 
raise resistance to contamination. 

[0048] The methyl / butyl mixed ether-ized melamine resin etherified by the butylated melamine resin etherified 
by n-butyl and i-butyl, the methylation melamine resin etherified by the methyl group and a methyl group, n- 
butyl, and i-butyl as the above-mentioned alkyl ether-ized melamine resin can be mentioned. These may use 
what is marketed. 

[0049] When using the above-mentioned amino resin as the above-mentioned curing agent (a2), 9 / 5 - 5/5 are 
[ that what is necessary is just the amount which can offer the alkoxyl group more than the equivalent to the 
hydroxyl value of polyol resin (a1) ] usually desirable [ the loadings of the above-mentioned amino resin ] as a 
weight ratio of [polyol resin (a1) ]/[amino resin]. It is 8 / 2 - 6/4 more preferably. 

[0050] In using the above-mentioned amino resin as the above-mentioned curing agent (a2), it usually needs the 
catalyst which promotes a reaction with polyol resin (a1). As the above-mentioned catalyst, it is desirable to use 
an acid catalyst It is not limited especially as the above-mentioned acid catalyst, for example, organic 
phosphonic acid, its amine salts, etc., such as aromatic series sulfonic acids, such as dodecylbenzenesulfonic 
acid, Para toluenesulfonic acid, and a dinonyl naphthalene sulfonic acid, and salt; organic phosphoric acid salt; 
friend NOTORI (methylene phosphonic acid) of those, the 1-hydroxy ethylidene -1, and 1-diphosphonic acid, can 
be mentioned. Especially, the amine salt of an aromatic series sulfonic acid and an aromatic series sulfonic acid 
is desirable. As a counter cation of these acid catalysts, an amine is desirable. 

[0051] The loadings of the above-mentioned acid catalyst usually have desirable 0.5 - 3 weight section to a total 
of 100 weight sections of the above-mentioned polyol resin (a1) and amino resin. If hardenability falls that it is 
under the 0.5 weight section, only a weak paint film is obtained, but not only a degree of hardness but acid 
resistance, alkali resistance, and resistance to contamination fall and 3 weight sections are exceeded, the 
effectiveness according to the added amount will not be acquired. 

[0052] 3. Although not limited especially as room-temperature-setting nature resin above-mentioned room- 
temperature-setting nature resin, polyol resin (a3) is desirable and the isocyanate curing agent (a4) in which this 
and a reaction are possible is used together. The above-mentioned polyol resin (a3) has that desirable whose 
hydroxyl value is 5 - 300 mgKOH/g. If there is too little hardenability reaction radical weight that hydroxyl value 
is less than 5 mgKOH/g, hardenability falls and 300 mgKOH/g is exceeded, a hydrophilic radical will remain to the 
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paint film obtained, and the water resisting property, the acid resistance, and the alkali resistance of a paint film 
will fall. It is 30 - 200 mgKOH/g more preferably. 

[0053] The above-mentioned polyol resin (a3) has that desirable whose number average molecular weight is 
500-20000. If the mechanical strength of the paint film obtained as number average molecular weight is less than 
500 falls and 20000 is exceeded, the viscosity of a coating constituent will become high too much, and paintwork 
will fall. It is 1800-20000 more preferably. 

[0054] What it was not limited especially as the above-mentioned polyol resin (a3). for example, was illustrated 
as polyol resin (a1) of thermosetting resin can be mentioned. Especially, acrylic polyol resin, polyester polyol 
resin, fluorine-containing polyol resin, and silicone polyol resin are desirable. These may be used independently 
and may use two or more sorts together. 

[0055] The above-mentioned isocyanate curing agent (a4) is an isocyanate compound which is not blocked by 
the blocking agent. If the isocyanate compound blocked as the above-mentioned isocyanate curing agent (a4) is 
used, it cannot harden in ordinary temperature. What it was not limited especially as an isocyanate compound by 
which a block is not carried out [ above-mentioned ], for example, was illustrated with the curing agent (a2) can 
be mentioned. 

[0056] As for the above-mentioned film plasticity resin (A), pigments, such as a color pigment, an extender, and 
a rust preventive pigment, may be added if needed. 

[0057] The partial hydrolysis condensate (B) of the alkoxysilane compound used by this invention is the following 
general formula (1).; 
R1 n-Si-(0R2 )4-n (1) 

(R1 expresses the alkyi group of carbon numbers 1-6, the epoxy alkyi group of carbon numbers 2-11, the aryl 
group of carbon numbers 6-12, the alkenyl radical of carbon numbers 2-11, the aralkyi radical of carbon numbers 
7-11, the acyl group of carbon numbers 2-4, the amino alkyi group of carbon numbers 1-5, the mercapto alkyi 
group of carbon numbers 1-5, or the halo alkyi group of carbon numbers 1-5 among a formula.) R2 The alkyi 
group of carbon numbers 1-6 or the acyl group of carbon numbers 2-4 is expressed, n is 0, 1, or 2. It is the 
partial hydrolysis condensate of the alkoxysilane compound which carries out partial hydrolysis of the 
alkoxysilane compound expressed, and is obtained by condensing. The partial hydrolysis condensate (B) of the 
above-mentioned alkoxysilane compound plays the role of a hydrophilization agent in the paint film obtained. 
Moreover, the partial hydrolysis condensate (B) of the above-mentioned alkoxysilane compound can raise the 
degree of hardness, the acid resistance, and the alkali resistance of the paint film obtained, 

[0058] Above R1 The alkyi group of carbon numbers 1-6, the epoxy alkyi group of carbon numbers 2-11, the aryl 
group of carbon numbers 6-12, the alkenyl radical of carbon numbers 2-11, the aralkyi radical of carbon numbers 
7-11, the acyl group of carbon numbers 2-4, the amino alkyi group of carbon numbers 1-5, the mercapto alkyi 
group of carbon numbers 1-5, or the halo alkyi group of carbon numbers 1-5 is expressed. It is not limited 
especially as an alkyi group of the above-mentioned carbon numbers 1-6, for example, annular things, such as a 
thing; cyclopentylic group of the shape of a chain, such as a methyl group, an ethyl group, a propyl group, and n- 
butyl, and a cyclohexyl radical, etc. can be mentioned. Especially, since hydrolysis reactivity and condensation 
reaction nature are good, a methyl group, an ethyl group, and n-butyl are desirable. 

[0059] It is not limited especially as an epoxy alkyi group of the above-mentioned carbon numbers 2-11, for 
example, gamma-glycidoxy propyl group. 3, and 4-epoxycyclohexyl radical etc. can be mentioned. It is not limited 
especially as an aryl group of the above-mentioned carbon numbers 6-12, for example, a phenyl group, a tolyl 
group, a xylyl group, etc, can be mentioned. It is not limited especially as an alkenyl radical of the above- 
mentioned carbon numbers 2-11, for example, a vinyl group, an allyl group, gamma-acryloyloxypropyl radical, 
gamma-methacryloyi oxypropyl radical, etc. can be mentioned. It is not limited especially as an aralkyi radical of 
the above-mentioned carbon numbers 7-11, for example, benzyl etc. can be mentioned. 

[0060] It is not limited especially as an acyl group of the above-mentioned carbon numbers 2-4, for example, an 
acryloyi radical, a methacryloyi radical, a formyl group, an acetyl group, a propionyl radical, etc. can be 
mentioned. It is not limited especially as an amino alkyi group of the above-mentioned carbon numbers 1-5, for 
example, gamma-aminopropyl radical etc. can be mentioned. It is not limited especially as a mercapto alkyi group 
of the above-mentioned carbon numbers 1-5, for example, gamma-mercapto propyl group etc. can be mentioned. 
It is not limited especially as a halo alkyi group of the above-mentioned carbon numbers 1-5, for example, 
gamma-chloropropyl radical etc. can be mentioned. 

[0061] Above R1 If it carries out, in consideration of the physical properties of a paint film and reactivity which 
are acquired, it can choose suitably, for example, the case where he wants to control the crack of a paint film or 
to give alkali resistance — the above R1 ****** — it is well-known to choose a phenyl group etc. Usually, the 
above R1 If it carries out, a methyl group and an ethyl group are common, and the methyl group is used 
abundantly from the reactant point 
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[O062] Above R2 The alkyi group of carbon numbers 1-6 or the acyl group of carbon numbers 2-4 is expressed. 
What it was not limited especially as an alkyI group of the above-mentioned carbon numbers 1-6, for example, 
was illustrated by the above R1 can be mentioned. Especially, a methyl group, an ethyl group, and n-butyl are 
desirable. It is not limited especially as an acyl group of the above-mentioned carbon numbers 2-4, for example, 
is the above R1. What was illustrated can be mentioned. Above R2 If it carries out, in consideration of hydrolysis 
reactivity and condensation reaction nature, a methyl group and an ethyl group are common, and a methyl group 
is usually used abundantly. 

[O063] Above n is 0, 1, or 2. The number of Above n expresses the number of alkoxyl groups, and. in the case of 
n= 0, four organic functions and in the case of n= 1, expresses two organic functions three organic functions and 
in the case of n= 2. In the case of n>=3, the alkoxy silyl radical of this alkoxysilane compound is consumed in the 
case of hydrolysis and condensation, the number of the SiOH radical of the partial hydrolysis condensate of an 
alkoxysilane compound and SiOR radicals, i.e., a reactant functional group, decreases, and hardening reactivity 
falls. As for Above n, in this invention, it is desirable that it is 0. 

[0064] It is not limited especially as the above-mentioned alkoxysilane compound. For example, a tetramethoxy 
silane. The alkoxysilane compound of four organic functions, such as a tetra-ethoxy silane, tetra-propoxysilane, 
and tetra-butoxysilane; Methyl trimetoxysilane. Methyl triethoxysilane, ethyltrimethoxysilane, ethyltriethoxysilane, 
The alkoxysilane compound of three organic functions, such as propyltrimethoxysilane, propyl triethoxysilane, 
benzyl trimethoxysilane, benzyl triethoxysilane. allyl compound trimethoxysilane, and allyl compound 
triethoxysilane, etc. can be mentioned. Especially, a tetramethoxy silane, a tetra-ethoxy silane, 
ethyltrimethoxysilane, and methyl trimetoxysilane are a tetramethoxy silane and a tetra-ethoxy silane desirable 
still more preferably. These may be used independently and may use two or more sorts together. 
[0065] The partial hydrolysis condensate (B) of the above-mentioned alkoxysilane compound can be 
manufactured by the well-known approach. For example, the water and the catalyst of an initial complement are 
added to the above-mentioned alkoxysilane compound, and it obtains by removing the alcohol produced by 
hydrolysis and the condensation reaction. Moreover, after obtaining the oligomer which is the condensation 
product of the above-mentioned alkoxysilane compound, it can obtain also by making this oligomer react. 
[O066] The initial complement of the water used for the above-mentioned hydrolysis is determined from the 
desired rate of hydrolysis. Since a hydrolysis reaction is expressed as Si(OR3)4+xH2 0->Si(0R3) 4-2xOx+2xR3 
OH in the case of 4 organic-functions alkoxysilane compound, the above-mentioned rate of hydrolysis is set to 
rate (%) of hydrolysis =(2x/4) x100=(x/2) xlOO. 

[0067] In this case, the water of the amount of theory required to hydrolyze and condense all alkoxy silyl 
radicals is added, and the case where it hydrolyzed and condenses is calculated as 100% of rates of hydrolysis. 
That is, let what calculated the case where water 1/2 twice the number of mols of the number of mols of all 
alkoxy silyl radicals which the alkoxysilane compound of four organic functions has was added, as 100% of rates 
of hydrolysis be a rate of hydrolysis in this invention so that clearly frpm the above-mentioned formula. 
[0068] Usually, the rate of hydrolysis for obtaining the partial hydrolysis condensate (B) of the above-mentioned 
alkoxysilane compound is rate <of 0%< hydrolysis100%. That whose rate of hydrolysis is 100% is perfect Si02. 
The thing whose thing to which the rate of hydrolysis exceeds 70% are a solid-state and is gelatinous gel or a 
solid-state and whose rate of hydrolysis is 65 - 70% has high viscosity, and it reacts with few moisture in air 
further, and gels, and since storage stability is bad, the thing of about 30 - 60% of rate of hydrolysis is the most 
desirable. However, since by choosing a suitable solvent may show sufficient storage stability even if it has a 
rate of hydrolysis near 100%, the rate of hydrolysis is not limited to the above-mentioned range. 
[0069] Although not limited especially as water used for the above-mentioned hydrolysis, since the paint film 
engine performance will fall if impurities, such as ion, generally remain in a paint film, it is desirable to use 
deionized water, pure water, or ultrapure water according to the physical properties of the paint film made into 
the purpose etc. 

[0070] It is not limited especially as a catalyst used for hydrolysis of the above-mentioned alkoxysilane 
compound, and a condensation reaction. For example, inorganic acids, such as a hydrochloric acid, a sulfuric 
acid, a nitric acid, and phosphoric acid; Formic acid, a propionic acid. Organic acids, such as oxalic acid. Para 
toluenesulfonic acid, a benzoic acid, a phthalic acid, and a maleic acid; A potassium hydroxide, Alkali catalyst; 
organic metal; metal alkoxides, such as a sodium hydroxide, a calcium hydroxide, and ammonia; Dibutyl tin 
laurate. Organic tin compounds, such as dibutyl tin OKUCHIETO and dibutyl tin diacetate; Aluminum tris 
(acetylacetonate). Titanium tetrakis (acetylacetonate), a titanium bis(butoxy) screw (acetylacetonate), A titanium 
bis(isopropoxy) screw (acetylacetonate), Metal chelate compound, such as zirconium tetrakis (acetylacetonate) 
and a zirconium bis(isopropoxy) screw (acetylacetonate); boron compounds, such as boron butoxide and a way 
acid, etc. can be mentioned. These may be used independently and may use two or more sorts together. It is 
desirable to use one sort or two sorts or more especially out of the viewpoint of the storage stability of the 
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partial hydrolysis condensate obtained and the coating constituent obtained to a carboxyiic acid, metal chelate 
compound, and a boron compound. 

[0071] Although especially the addition of the above-mentioned catalyst is not limited, its 0.1 - 10 weight 
section is usually desirable to the alkoxysilane compound 100 weight section. It is 0.5 - 5 weight section more 
preferably. 

[0072] It is not limited especially as the above-mentioned solvent, for example, organic solvents, such as alcohol, 
the ether, and a ketone, etc. can be mentioned. 

[0073] If that whose rate of hydrolysis is less than 100% among the partial hydrolysis condensates (B) of the 
above-mentioned alkoxysilane compound is manufactured by the above-mentioned approach, a monomer, a 
dimer, a trimer. and the polymer beyond it are intermingled. However, when low molecular weight constituents, 
such as the above-mentioned monomer, contain, the storage stability of this partial hydrolysis condensate itself 
falls, or the storage stability of the coating constituent which used this may fall, and the paint film engine 
performance of this coating constituent, for example, a water resisting property, acid resistance, alkali 
resistance, crack-proof nature, etc. tend to make it fall. Therefore, it is desirable to remove first the monomer 
which is the alkoxysilane compound itself. As for the content of the above-mentioned alkoxysilane compound 
after removal (monomer), it is desirable among the partial hydrolysis condensate (B) of the above-mentioned 
alkoxysilane compound that it is 1 or less % of the weight. It is 0.3 or less % of the weight more preferably. It is 
not limited especially as the removal approach of the above-mentioned alkoxysilane compound (monomer), but 
can carry out by the well-known approach. 

[0074] Since it is rich in reactivity and sedimentation in the coating constituent of the aggregate (C) can be 
prevented as a partial hydrolysis condensate (B) of the above-mentioned alkoxysilane compound, the partial 
hydrolysis condensate of a tetramethoxy silane is desirable. When the partial hydrolysis condensate of the 
above-mentioned tetramethoxy silane is used as a partial hydrolysis condensate (B) of the above-mentioned 
alkoxysilane compound, in case the coating constituent containing this is stiffened, it is not burned at an 
elevated temperature and hardening does not take long duration. 

[0075] As what is hydrolyzed, condensed and obtained on the conditions of less than 100% of rates of hydrolysis 
among the partial hydrolysis condensates of the above-mentioned tetramethoxy silane, that whose rate of 
hydrolysis is 10 - 70% is desirable. If a monomer tends to remain that it is less than 10% and it exceeds 70%, 
since it will tend to become a difficult and big particle to control molecular weight in the range of the partial 
hydrolysis condensate (B) of the alkoxysilane compound used by this invention and it will be hard to dissolve it 
with other components, the storage stability of a coating constituent falls. It is 35 - 70% more preferably. 
[0076] There are some which are marketed as a partial hydrolysis condensate of such a tetramethoxy silane, for 
example, MKC silicate MS 51 (% [ of adding-water cracking severity / about 40 ] and Si02% [ of components / 
about 52 ], Mitsubishi Chemical make), MKC silicate MS 56 (% [ of adding-water cracking severity / about 50 ] 
and Si02% [ of components / about 56 ], Mitsubishi Chemical make), etc. can be mentioned. These remove a 
tetramethoxy silane monomer to 1 or less % of the weight. Moreover, such weight average molecular weight is 
300-1 500 in standard polypropylene-glycol conversion at gel-permeation-chromatography (GPC) measurement. 
[0077] In this invention, that whose mole ratios of a silanol group (SiOH radical) and a methoxy silyl radical 
(SiOMe radical) are or less a (SiOH radical) / (SiOMe radicaO =1/10 is more desirable as a partial hydrolysis 
condensate of the above-mentioned tetramethoxy silane. If many SiOH radicals exist, while a paint film with a 
high degree of hardness will be made, a reaction occurs during storage of a coating constituent and faults, such 
as thickening and gelation, tend to happen. 

[0078] Moreover, as a partial hydrolysis condensate of the above-mentioned tetramethoxy silane, that whose 
content of 2 - an octamer is 0 - 30 % of the weight is desirable. Since the paint film engine performance is fallen 
and also there are many components which can be burned and sometimes vaporize when it exceeds 30 % of the 
weight, the hydrophilic component which exists in a paint film front face decreases, and a hydrophilic property is 
hard to be maintained. In addition, the content of the above 2 - an octamer is the value calculated by gas 
chromatography (GO), and is the value which asked for the detection sensitivity of the partial hydrolysis 
condensate more than a dimer as equivalent to a dimer using the TCD detector. 

[0079] Furthermore, as a partial hydrolysis condensate of the above-mentioned tetramethoxy silane, that whose 
weight average molecular weight is 1 500-5000 in standard polypropylene-glycol conversion at GPC 
measurement is desirable. It becomes that it is difficult to obtain a partial hydrolysis condensate with sufficient 
storage stability, and it difficult to become the inclination to be easy to become what it is easy to gel, and for 
compatibility with film plasticity resin (A) to fall, and to obtain a uniform coating constituent if the paint film 
engine performance falls that it is less than 1500, the amount of vaporization increases, and also are easy to be 
caught inside a paint film, it is hard coming to rise to surface on a front face and 5000 is exceeded, since there 
are many low molecular weight constituents. 
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[0080] There are some which are marketed as a partial hydrolysis condensate of such a tetramethoxy silane, for 
example, MKC silicate MSSGNP (60% of rates of hydrolysis, 0 - 30 % of the weight of contents of 2 ~ an 
octamer, weight average molecular weight 1500-3500, Mitsubishi Chemical make) etc. can be mentioned. MKC 
silicate MSSGNP can also be permuted by nonpolar solvents, such as a xylene, with a conventional method, 
although a solvent is a methanol. 

[0081] In this invention the mole ratio of (SiOH radical)/(SiOMe radical) 1/10 or less [, such as the above- 
mentioned MKC silicate MSSGNP, ] Zero to 30% of the weight, if the content of 2 - an octamer uses that whose 
weight average molecular weight is 1500-5000 in standard polypropylene-glycol conversion in GPC measurement 
For example, when a thermoplastic fluororesin is used as film plasticity resin (A), the dynamic retreat tension 
(Tr) of the water of the paint film obtained shows 60 - 68 dyn/cm and a very large value, the hydrophilic 
property on the front face of a paint film is fully demonstrated, and it turns out that it excels in resistance to 
contamination or super-low stain resistance. Moreover, even if the coating constituent which used this thing 
contains so much the aggregate (C) explained in full detail later, its storage stability is very good. 
[0082] It can set to this invention and the partial hydrolysis condensate of a tetra-ethoxy silane besides the 
partial hydrolysis condensate of the above-mentioned tetramethoxy silane can be used as what is hydrolyzed, 
condensed and obtained on the conditions of less than 100% of rates of hydrolysis among the partial hydrolysis 
condensates (B) of the above-mentioned alkoxysilane compound. It is Si02 although not limited especially as a 
partial hydrolysis condensate of the above-mentioned tetra-ethoxy silane. It carries out and 40% of thing is 
desirable. 

[0083] The partial hydrolysis condensate of the above-mentioned tetra-ethoxy silane has some which are 
marketed, for example, can mention ES-40 (COL coat company make), silicate 40 (the Tama chemistry company 
make), TES40 (Hoechst A.G. make), the sill bond 40 (SUTOFU fur company make), ethyl silicate 40 (made in 
Union Carbide), etc. 

[0084] The partial hydrolysis condensate of the above-mentioned tetra-ethoxy silane is oligomer, as mentioned 
above, the low molecular weight constituent is intermingled and the paint film engine performance falls. However, 
in the partial hydrolysis condensate of a tetra-ethoxy silane, even if the above-mentioned low molecular weight 
constituent is intermingled, the content of the above-mentioned low molecular weight constituent can choose 
and use few things. 

[0085] In the partial hydrolysis condensate of the above-mentioned tetra-ethoxy silane, the rate of hydrolysis is 
usually 0 - 100%. As for that whose rate of hydrolysis is 65 - 70%, it is desirable to use it, where a partial 
hydrolysis condensate is diluted, without removing organic solvents, such as the medium used in case hydrolysis 
and condensation are performed, for example, alcohol etc., after reacting. Moreover, further, it hydrolyzes, and 
condensation of that in which the above-mentioned low molecular weight constituent was intermingled may be 
carried out, and it may be made into a partial hydrolysis condensate. When it dilutes with the above-mentioned 
organic solvent, as a partial hydrolysis condensate of a tetra-ethoxy silane, that whose rate of hydrolysis is 20 - 
100% is desirable. A monomer tends to remain that it is less than 20%. 

[0086] The loadings of the partial hydrolysis condensate (B) of the above-mentioned alkoxysilane compound 
have desirable 0.1 - 30 weight section to the coating constituent solid content 100 weight section. If the 
effectiveness of hydrophilization is small in it being under the 0.1 weight section and 30 weight sections are 
exceeded, the effectiveness of hydrophilization according to the added amount is not acquired, but the storage 
stability of a coating constituent falls, and since structural viscosity is high, it will be hard to paint. It is 1 - 10 
weight section more preferably. 

[0087] The aggregate (C) used by this invention is at least one sort chosen fi^om the group which the inorganic 
aggregate (c1) and particle size whose magnitude is 0.1-40 micrometers become from the organic 
macromolecule particle (c2) which is 0.01-30 micrometers. The above-mentioned aggregate (C) raises the 
degree of hardness of the paint film obtained, and reinforcement, and it is used in order to raise a sex with a 
blemish-proof. 

[0088] The magnitude of the above-mentioned inorganic aggregate (c1) is 0.1-40 micrometers. Here, when the 
configuration of for example, the inorganic aggregate is a particle-like thing, the die length of a path is expressed, 
magnitude expresses the die length of the width efface of a scale configuration, when it is a scale-like thing, and 
when rod-like or fibrous, it expresses the diameter (size) of ** or fiber. Since it can usually approximate with 
one of the configurations mentioned above when it is the thing of an indeterminate form, the magnitude of the 
approximated configuration is expressed. 

[0089] Since the paint film obtained becomes uneven and a problem is in the paint film engine performance or an 
appearance when the magnitude of the above-mentioned inorganic aggregate (c1) becomes inadequate [ the 
degree of hardness of the paint film obtained as it is less than 0.1 micrometers, and reinforcement ] and exceeds 
40 micrometers, it is limited to the above-mentioned range. Preferably, it is 1-20 micrometers. Therefore, as for 
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a less than 0.1 -micrometer thing, particle size is not contained in the inorganic aggregate (c1) in this invention 
like the usual pigment for coatings, for example, a color pigment, an extender, and a rust preventive pigment. 
[0090] As for the above-mentioned inorganic aggregate (c1), it is desirable that Mohs hardness is 5-8. If the 
degree of hardness of the paint film obtained as it is less than five, and reinforcement may become inadequate, a 
sex with a blemish-proof may become inadequate and 8 is exceeded, since grinding is difficult, it is too large as 
the aggregate for coatings, and the paint film engine performance becomes inadequate. It is 6-7 more preferably. 

[0091] it limits especially as the above-mentioned inorganic aggregate (c1) — not having — for example, silicic- 
acid calcium, a feldspar, etc. — removing — it is — acid chloride; — what supported calcium ion can be 
mentioned to the melting alloy; silica support of inorganic substance powder, such as a mica; milt balun; kaolin of 
the silica; metallic-oxide; diatomaceous earth; glass; nature or composition of sulfate; fused silica, such as 
gypsum and a barium sulfate, a quartz, a wet silica, a dry type silica, etc., clay, and talc. Especially, the mica of a 
silicic-acid salt, a sulfate, a silica, a metallic oxide, diatomaceous earth, glass, nature, or composition is desirable, 
and silicic-acid calcium, a barium sulfate, and a glass fiber are more desirable. These may be used independently 
and may use two or more sorts together. 

[0092] The thing whose Mohs hardness is 5-8, whose diameter is 1-30 micrometers as the above-mentioned 
glass fiber and whose fiber length is 1-200 micrometers is desirable. When this thing is used, the degree of 
hardness of the paint film obtained is very high, and since it excels in paint film reinforcement and flexibility, it is 
suitable for PCM. 

[0093] There are some which are marketed as the above-mentioned inorganic aggregate (c1). Specifically, it is 
the micro mica C4000 (a mica and the magnitude of 10 micrometers), the shape of a scale. Mohs hardness 2.5, 
and the; microcell C by the Shiroishi calcium company (silicic-acid calcium — ) the magnitude of 3.4 
micrometers, an indeterminate form, Mohs hardness 5-6, the Shimada quotient firm make, and Microcell E 
(silicic-acid calcium — ) the magnitude of 2.1 micrometers, an indeterminate form, Mohs hardness 5-6, the 
Shimada quotient firm make, and MINEKKUSU #7 (a feldspar — ) the magnitude of 4.5 micrometers, Mohs 
hardness 5-6, and Shiroishi industrial company make — ; precipitated barium sulphate B54 (a barium sulfate — ) 
magnitude [ of 1.2 micrometers ], Mohs hardness 3.0-3.5, and; Hari Mick S-CO (fused silica — ) by Sakai 
Chemical Industry Co., Ltd. the particle size of 23 micrometers, a globular shape, Mohs hardness 7, the Micron 
make, and silica powder SP-10 (a quartz — ) magnitude [ of 8 micrometers ], Mohs hardness 7, Osaka ceramic 
industry company make, and nip seal SS70B (a wet silica — ) The magnitude of 3.8-4.5 micrometers, Mohs 
hardness 7, Japanese silica industrial company make, Syloid 244(wet silica, magnitude [ of 1.8 micrometers ], 
indeterminate form, Mohs hardness 7, made in Devi Fuji Son);MIO#40 (an iron oxide — ) the shape of the 
magnitude of 21 micrometers, and a scale, Mohs hardness 5.5, and the Kikuchi color company make — ; micro 
glass surface TORANDO REV-1 (alkali-free-glass fiber — ) The path of 13 micrometers, die length of 35 
micrometers, fibrous. Mohs hardness 6.5, Japanese glass fiber company make, GB210 (a glass bead, the particle 
size of 30 micrometers, a globular shape, Mohs hardness 6.5, Japanese glass fiber company make), etc. can be 
mentioned, moreover — these — others — the SANKI light Y04 (the hollow bead of Si02 and aluminum 203 — 
) the particle size of 40 micrometers, a globular shape, and; BAGESU ice bark (Si02 and aluminum 203, and 
Ti02 — ) by Sanki Engineering Co., Ltd. The magnitude of 1.4 micrometers, the Burgess pigment company make, 
sepiolite (the grinding article of Si02, aluminum2 03, Fe2 03, and CaO-MgO, magnitude of 30 micrometers. 
Shiroishi calcium company make), etc. may be used. 

[0094] In this invention, in order to raise more the stability in the inside of the coating constituent of the above- 
mentioned inorganic aggregate (c1), it is desirable to use that by which silane coupling processing was carried 
out as the inorganic aggregate (c1). As the above-mentioned silane coupling processing, it can carry out by 
adding a silane coupling agent 10-50 weight sections, and making them react to the inorganic aggregate (c1) 
100 weight section etc., for example. In an above-mentioned approach, the addition of a silane coupling agent 
has desirable within the limits of the above. If the storage stability of the coating constituent obtained as they 
are under 10 weight sections, acid resistance, alkali resistance, and gloss are not improved but 50 weight 
sections are exceeded, paint film engine performance, such as a paint film degree of hardness, a water resisting 
property, and moisture resistance, will fall. 

[0095] As a reaction condition of the above-mentioned silane coupling processing, although what is necessary is 
just to make it react one day or more at a room temperature, when a reaction needs to be promoted for 
compaction of reaction time etc.. you may warm to suitable temperature. Under the present circumstances, it is 
necessary to warm to extent from which a silane coupling agent condenses mutually and starts neither the rise 
of viscosity, nor generating of gelation. 

[0096] Moreover, in case a coating is manufactured as silane coupling processing using the silicate which acts as 
a silane coupling agent besides a it can also process in the phase of preparing a pigment-content powder 
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paste. What is necessary is to specifically mix the Maine binder which makes pigment-content powder resin or 
distributed resin serve a double purpose, pigments, such as a color pigment and an extender, and the silicate 
which acts as a silane coupling agent to the pigment 100 weight section at a rate of the silicate 1 which acts as 
a silane coupling agent - 10 weight sections, and the Maine binder 10-50 weight sections, and for the usual 
means, such as a glass bead mill, just to distribute. In addition, since the above-mentioned Maine binder and the 
silicate which acts as a silane coupling agent may cause the fault of condensing at the time of distribution, it 
needs to care about combination. 

[0097] Although not limited especially as the above-mentioned silane coupling agent, it is desirable to use the 
partial hydrolysis condensate of the alkoxysilane compound expressed with the above-mentioned general formula 
(1). As an example of an alkoxysilane compound expressed with the above-mentioned general formula (1) 
Although mentioned above, others, for example, trimethylmethoxysilane, trimethylethoxysilane. 
Phenyltrimethoxysilane, diphenyldimethoxysilane, isobutyl trimethoxysilane, n-decyltrimetoxysilane, n-hexadecyl 
trimethoxysilane, 1, a 6-bis(trimethoxysilyl) hexane, gamma-ureido propyl triethoxysilane, gamma-dibutylamino 
propyltrimethoxysilane, nona fluoro butyl ethyltrimethoxysilane, gamma-glycidoxy propyl methyldimethoxysilane, 
gamma-(2-aminoethyl) aminopropyl trimethoxysilane, gamma-(2-aminoethyl) aminopropyl methyl 
dimethoxysilane, Gamma-methacryloxpropyl trimethoxy silane, gamma-glycidoxypropyltrimetoxysilane, gamma- 
mercapto propyltrimethoxysilane, methyl trimetoxysilane. Methyl triethoxysilane, gamma- 
chloropropyltrimetoxysilane, gamma-ANIRINO propyltrimethoxysilane, cyclohexyl methyldimetoxysilane, 
vinyltrimetoxysilane, dimethyldimethoxysilane, octadecyl dimethyl [3-(trimethoxysilyl) propyl] ammoniumchloride, 
etc. can be mentioned. 

[0098] Especially, since it is easy to react with a Si OH radical, it sets to the above-mentioned general formula 
(1), and it is n= 1 and R2. The thing of the trimethoxysilyl mold which is a methyl group is desirable. In this case, 
R1 What is gamma-methacryloxypropyl radical, gamma-glycidoxy propyl group, a methyl group, an ethyl group, a 
vinyl group, a phenyl group, n-propyl group, i-propyl group, i-butyl, n-decyl group, n-hexadecyl radical, a 
trimethoxysilyl hexyl group, gamma-dibutylamino propyl group, and a nona fluoro butyl ethyl group is desirable. 
Specifically, gamma-methacryloxpropyl trimethoxy silane, vinyltrimetoxysilane, gamma- 
glycidoxypropyltrimetoxysilane, etc. can be mentioned. 

[0099] In order to stabilize the above-mentioned inorganic aggregate (c1) more Inside R2 of the alkoxysilane 
compound expressed with the above-mentioned general formula (1) as the above-mentioned silane coupling 
agent The tetramethoxy silane which is a methyl group and is n= 0 It is the partial hydrolysis condensate of the 
tetramethoxy silane obtained by performing partial hydrolysis condensation on the conditions of less than 100% 
of rates of hydrolysis. The mole ratios of a silanol group (SiOH radical) and a methoxy silyl radical (SiOMe 
radical) are or less a (SiOH radical) / (SiOMe radical) =1/10, the content of 2 - an octamer is 0 - 30 % of the 
weight, and it is desirable to use that whose weight average molecular weight is 1 500-5000. 
[0100] Moreover, in this invention, since a degree of hardness can be raised and a paint film appearance also 
becomes good as the above-mentioned inorganic aggregate (c1) even if the loadings to a coating constituent are 
little, it is desirable to use together the inorganic aggregate of the shape of fibrous [ other than silicas such as a 
mica of a silicic-acid salt, a sulfate, a metallic oxide, diatomaceous earth, glass, nature, or composition, ] or a 
particle and a silica. In this case, a (silica) / (the inorganic aggregates other than a silica) =2 / 98 - 30/70 have a 
desirable combination weight ratio with the inorganic aggregate of the shape of fibrous [ other than the above- 
mentioned silica and the above-mentioned silica ], or a particle. If there is no effectiveness which uses a silica 
together as the combination weight ratio of the above-mentioned silica is less than two and 30 is exceeded, a 
degree of hardness will become inadequate. 

[0101] In addition, 1-5 micrometers has [ the above-mentioned silica ] desirable magnitude among the above- 
mentioned inorganic aggregates (c1). Generally its particle size is as small as 0.01-0.1 micrometers, and since it 
is necessary to add in large quantities and a problem arises in the storage stability of a coating constituent in 
order to make a degree of hardness required for the paint film obtained discover, in case a silica is used for silica 
impalpable powder like colloidal silica or a gaseous-phase method silica in this invention, it is desirable 
[ impalpable powder ] to use that whose magnitude is 1-5 micrometers, 

[0102] The organic macromolecule particle (c2) used by this invention gives reinforcement to a paint film, and 
gives a sex with a blemish-proof, and also it can add design nature and slipping nature to a paint film. The 
particle size of the above-mentioned organic macromolecule particle (c2) is 0.01-30 micrometers. If the pressure 
mark at the time of coiling picking and the paint film at the time of formation processing get it damaged that it is 
less than 0.01 micrometers, the effectiveness of a sex with a blemish-proof becomes inadequate to the blemish 
of a paint film blemish, and the wear of a molding machine and the paint film at the time of paint film washing at 
the time of construction and it exceeds 30 micrometers, since the paint film obtained will become uneven, 
reinforcement will be missing and a problem will arise in the paint film engine performance or an appearance, it is 
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limited to the above-mentioned range. Preferably, it is 1-20 micrometers. 

[0103] Although not limited especially as resin which constitutes the above-mentioned organic macromolecule 
particle (c2) Fluororesins, such as polytetrafluoroethylene; Styrene / isoprene copolymer, Polyurethane resin; 
polyamide resin; polyester resin; phenol resin, such as polyolefin resin; silicone resin; cellulosic resin; acrylic 
urethane resin, such as ethylene / acrylic copolymer, polyethylene, and polystyrene; Polymethylmethacrylate, 
Amino resin, such as acrylic resin; benzoguanamine condensates, such as styrene/acrylic resin, and a 
polyacrylonitrile, a melamine / formaldehyde copolymer, and a urea / formaldehyde copolymer; these modified 
resin etc. is desirable. 

[0104] There are some which are marketed as the above-mentioned organic macromolecule particle (c2). 
concrete — for example, RUBURON L2 (polytetrafluoroethylene — ) the particle size of 5 micrometers, the 
Daikin Industries, LTD. make, and SEFURARURUBUF (polytetrafluoroethylene — ) the particle size of 5 
micrometers, the Central Glass Co., Ltd. make, and Fluon L169J (polytetrafluoroethylene — ) the particle size of 
1 2 micrometers, and the Asahi Glass Co., Ltd. make — ;FR3 (styrene / isoprene copolymer — ) the particle size 
of 1 0-30 micrometers, the Soken Chemical & Engineering make, and the flow bead EA209 (ethylene / acrylic 
copolymer — ) the particle size of 1-25 micrometers, the Sumitomo Seika Chemicals Co., Ltd. make, and 
Fluothane UF (polyethylene — ) particle-size [ of 25 micrometers ], Gifu shellac company make, and fine pearl 
PB3006E (polystyrene — ) the particle size of 6 micrometers, and; toss pearl 120 (silicone resin — ) by Sumitomo 
Chemical Co., Ltd. the particle size of 2 micrometers, and the Toshiba Silicone make — ;SP104S (acrylic 
urethane resin ~) Particle size of 10 micrometers, NIPPON SHOKUBAI Co., Ltd. make; orgasole 2002D (Nylon 
12 and the particle size of 18-22 micrometers) ; by Japanese Lil Sun Co., Inc. ~ BARINAKKUSU FC600P 
(polyester resin — ) the particle size of 25 micrometers or less, and; bell pearl R900 (phenol resin — ) by Mitsui 
Toatsu Chemicals, Inc. the particle size of 1-20 micrometers, and;MPby Kanebo, Ltd. 100 series 
(polymethylmethacrylate — ) the particle size of 0.35-2.0 micrometers, the Soken Chemical & Engineering make, 
and SGP-70C (styrene / acrylic copolymer — ) the particle size of 20-30 micrometers, the Soken Chemical & 
Engineering make, and JURIMAMB10A (a polyacrylonitrile — ) the particle size of 20-30 micrometers, and the 
Nippon Junyaku; EPO star L (a benzoguanamine condensate — ) the particle size of 10-20 micrometers, the 
NIPPON SHOKUBAI Co., Ltd. make, and the EPO star SI 2 (a melamine / formaldehyde copolymer — ) The 
particle size of 1.2 micrometers, the NIPPON SHOKUBAI Co., Ltd. make, the EPO star M30 (a formaldehyde 
condensation product, particle size of 3 micrometers, NIPPON SHOKUBAI Co., Ltd. make), the PAKO pack MS (a 
urea / formaldehyde copolymer, the particle size of 5 micrometers, product made from RONZAJAPAN), etc. can 
be mentioned. 

[0105] As for the above-mentioned aggregate (C), in this invention, it is desirable to use it combining the above- 
mentioned inorganic aggregate (c1) and the above-mentioned organic macromolecule particle (c2). As a desirable 
combination, for example A feldspar/polytetrafluoroethylene, A feldspar / wet silica / polytetrafluoroethylene, a 
feldspar / dry type silica / polytetrafluoroethylene, A glass fiber/polytetrafluoroethylene, a glass fiber / wet 
silica / polytetrafluoroethylene, A glass fiber / dry type silica / polytetrafluoroethylene, a glass fiber/Nylon 12, a 
glass fiber / wet silica / Nylon 12, a glass fiber/polymethylmethacrylate, A glass fiber / wet silica / 
polymethylmethacrylate, a glass fiber/polyacrylonitrile. a glass fiber / wet silica / polyacrylonitrile, etc. can be 
mentioned. 

[0106] The mixing ratio of the above-mentioned inorganic aggregate (c1) and the above-mentioned organic 
macromolecule particle (c2) can be suitably set up according to the paint film engine performance for which it 
asks, for example, a degree of hardness, a sex with a blemish-proof, slipping nature, an appearance, etc. 
[0107] The loadings of the above-mentioned aggregate (C) have desirable 0.5 - 30 weight section to the coating 
constituent solid content 100 weight section. If a degree of hardness and reinforcement are not discovered as it 
is under the 0.5 weight section, but a sex with a blemish-proof becomes inadequate and the 1 00 weight sections 
are exceeded, paint film reinforcement and workability will fall and surface smooth nature and gloss will not be 
acquired. It is 0.5 - 20 weight section more preferably. 

[0108] In the coating constituent of this invention, storage stability (sedimentation stability) is securable, 
blending the above-mentioned aggregate (C) comparatively so much. Generally, if the inorganic aggregate (c1) is 
used as the aggregate (C), the aggregate sediments with time and it is known that the storage stability of a 
coating will worsen. If such a coating is used, a uniform paint film is no longer obtained, it becomes easy to pass 
moisture, and corrosion resistance improvement cannot be expected. 

[0109] As a result of repeating examination variously that this fault should be conquered, this invention persons 
set to the coating constituent which used together the partial hydrolysis condensate (B) of the aggregate (C) 
and an alkoxysilane compound, and are Si02. It found out that large stabilization of the aggregate (C) containing 
a component was realized. That is, in this invention, since it reacts or adsorbs and a silicate component is stable 
around the inorganic aggregate (c1) in a coating constituent even if it is the case where the inorganic aggregate 
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(c1) with large specific gravity as the aggregate (C) is used comparatively so much, since the partial hydrolysis 
condensate (B) of an alkoxysilane compound is used as a coating component, sedimentation of the inorganic 
aggregate (c1) can be controlled. Moreover, storage stability can be raised more by carrying out silane coupling 
processing of the inorganic aggregate (cl). Furthermore, stabilization since stabilization of the inorganic 
aggi^egate (c1) which is easy to sediment was attained in the concomitant use system with the inorganic 
aggregate (c1), when the organic macromolecule particle (c2) which is the organic aggregate is used for the 
coating constituent of this invention will also be attained. Therefore, in this invention, the loadings of the 
aggregate (C) used in order to raise the degree of hardness of the paint film obtained and reinforcement can be 
made [ many ]. 

[0110] Moreover, by the partial hydrolysis condensate (B) of the above-mentioned alkoxysilane compound, since 
the coating constituent of this invention can raise the resistance to contamination of the paint film obtained, it 
can combine a high degree of hardness, a sex with a blemish-proof, and resistance to contamination, can obtain 
the paint film excellent in the paint film engine performance, and it can be suitably used for it as an outdoor-type 
coating. Furthermore, since the paint film which has sufficient reinforcement and was excellent also in slipping 
nature can be formed when using an organic macromolecule particle (c2) as the aggregate (C), it is applicable 
also to the materials as which snow glide nature, such as roofing of a district with much snow coverage, is 
required. 

[01 1 1] The paint film formation approach of this invention is the formation approach of a contamination- 
resistant paint film of painting the coating constituent of this invention mentioned above, after painting a primer 
to a metal base. 

[01 12] it limits especially as the above-mentioned metal base — not having — for example, thing [ of the shape 
of tabular / of metal materials, such as a galvanized steel sheet, an alloying galvanized steel sheet, zinc / 
aluminum plating steel plate, an aluminum plating steel plate, aluminum and its alloy, copper and its alloy, titanium 
and its alloy, a vacuum evaporationo metal, a stainless steel plate, and cold rolled sheet steel, /, or a sheet ]; — 
the formation object of these metal materials etc. can be mentioned. 

[0113] As for the above-mentioned metal base, it is desirable to use that to which for example, phosphoric acid 
zinc processing, reaction type chromate treatment, spreading mold chromate treatment, etc. were performed for 
the front face generally. Moreover, thin film mold organic compound covering may be further given to the front 
face to which chromate treatment was performed. 

[0114] In the paint film formation approach of this invention, in order to raise the adhesion of the above- 
mentioned metal base and the above-mentioned coating constituent, a primer is painted by the above- 
mentioned metal base. As for the above-mentioned primer, it is desirable that it is at least one sort chosen from 
the group which consists of an epoxy resin systeni primer, a polyurethane modified epoxy resin system primer, 
and a polyester resin system primer. 

[0115] Fiber length or particle size is 0.1-40 micrometers, and the above-mentioned primer has the desirable 
thing which the inorganic aggregate (c1) of the shape of fibrous [ fibrous Mohs hardness is 5-8 ], or a particle, 
and at least one sort of aggregates (C) chosen from the group which particle size becomes from the organic 
macromolecule particle (c2) which is 0.01-30 micrometers come to contain, in order to raise the degree of 
hardness of the paint film obtained more. 

[0116] The above-mentioned fiber length or particle size is 0,1-40 micrometers, and what was illustrated as the 
aggregate (C) which it was not limited especially as the inorganic aggregate (c1) of the shape of fibrous [ fibrous 
Mohs hardness is 5—8 ], or a particle, for example, was explained in the coating constituent of this invention can 
be mentioned. What was illustrated as the aggregate (C) which it was not limited especially as an organic 
macromolecule particle (c2) whose above-mentioned particle size is 0.01-30 micrometers, for example, was 
explained in the coating constituent of this invention can be mentioned. Especially, polyolefin resin, cellulosic 
resin, polyurethane resin, polyamide resin, polyester resin, phenol resin, acrylic resin, amino resin, and these 
modified resin are desirable. 

[0117] The content of the above-mentioned aggregate (C) has desirable 0.5 - 30 weight section to the above- 
mentioned primer solid content 100 weight section. If the effectiveness which raises the degree of hardness of a 
paint film as it is under the 0.5 weight section is too small and exceeds 30 weight sections, surface smooth 
nature will be spoiled or paint film reinforcement and workability will fall. 

[0118] The method of application which is not limited especially as the method of application of the above- 
mentioned coating constituent, for example, is used generally [ a roll coater, an air spray, airless spray, a curtain 
flow coater, etc. ] can be mentioned. These are suitably chosen according to the purpose of using a base 
material. In paint of the above-mentioned coating constituent, although not limited especially as thickness of the 
paint film obtained, it is desirable to usually paint so that desiccation thickness may be set to 5-100 
micrometers. 
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[0119] In this invention, it is desirable that the dynamic retreat tension (Tr) of the water of the paint film 
obtained is, 55 or more dyn/om. Here, the dynamic retreat tension (Tr) of the above-mentioned water is a 
measurable value only by physical measurement, without measuring using the measuring device shown, in drawing 
1 according to the approach (the Society, of Rheology. Japan, the collection of the 43rd rheology debate lecture 
summaries 233 pages, 1995) of Kubo and Ueda, and being dependent on a special theoretical premise. In 
Japanese Patent Application No. No. 301339 [ eight to ], this invention persons found out that the paint film the 
dynamic retreat tension (Tr) of the above-mentioned water indicates 47 or more dyn/cm to be discovered clear 
raindrops-proof stain resistance, and showed clearly that dynamic retreat tension (Tr) of the above-mentioned 
water can be made into the index of raindrops-proof stain resistance. 

[0120] The dynamic retreat tension (Tr) of the above-mentioned water becomes inadequate [ resistance to 
contamination and the raindrops-proof stain resistance especially in prolonged exposure ] for them to be less 
than 55 dyn/cm. They are 60 or more dyn/cm more preferably. In this invention as the above-mentioned partial 
hydrolysis condensate a tetramethoxy silane It is the partial hydrolysis condensate obtained by performing 
partial hydrolysis condensation on the conditions of less than 100% of rates of hydrolysis. The mole ratio of a 
silanol group (SiOH radical) and a methoxy silyl radical (SiOMe radical) It is or less a (SiOH radical) / (SiOMe 
radical) =1/10, and the content of 2 - an octamer is 0 - 30 % of the weight, and dynamic retreat tension (Tr) of 
the water of a paint film can be made into 60 or more dyn/cm by using that whose weight average molecular 
weight is 1500-5000. 

[0121] Baking conditions can be suitably changed according to the reaction temperature of the above-mentioned 
coating constituent, and it is usually desirable to carry out in 250 degrees C and the range for 30 seconds from 
140 degrees C and 20 minutes so that dynamic retreat tension (Tr) of the water of the paint film obtained may 
be made into 55 or more dyn/cm. In baking in a short time for 30 seconds - about 2 minutes, it is common to 
manage temperature by attainment board temperature and to make it 190-230 degrees C. Moreover, when the 
above-mentioned coating constituent is an ordinary temperature desiccation coating, it is made to dry one week 
or more more preferably the 1st day or more at a room temperature on two to the 3rd. 

[0122] In the paint film formation approach of this invention, so-called two quart / 1 BEKU which can be burned, 
applies the above-mentioned coating constituent further after applying a primer, without so-called two quart / 2 
BEKU which can apply the above-mentioned coating constituent on it. and can be burned being sufficient, and 
being burned after applying the above-mentioned primer, and can be burned on coincidence are sufficient as 
paint and baking of the above-mentioned primer and the above-mentioned coating constituent. 
[0123] After the paint film formation approach of this invention is able to be burned in the base material which 
applied the above-mentioned coating constituent, it is desirable to contact the above-mentioned metal base in 
water, and to advance a hydrolysis reaction further. Since the SiOR radical on the front face of a paint film can 
be efficiently hydrolyzed on a SiOH radical by contacting the above-mentioned metal base in water, the method 
of contacting a metal base in water, after being burned is effective for raising the resistance to contamination of 
a paint film. 

[0124] The paint object with which the paint film was formed as mentioned above shows good resistance to 
contamination, is a high degree of hardness, and since it is excellent in the sex with a blemish-proof, it is 
suitable as base materials, such as a building used outdoors and road materials. The above-mentioned paint 
object is also one of this inventions. 

[0125] Since the paint film formation approach of this invention is painting the coating constituent of this 
invention mentioned above after painting a primer on the surface of a metal base, the adhesion of a metal and a 
paint film can form the paint film which is good, was excellent in the high degree of hardness at the sex with a 
blemish-proof, and good resistance to contamination is not only shown, but was excellent in the paint film engine 
performance. Moreover, when the above-mentioned primer contains the aggregate (C), the degree of hardness of 
the paint film obtained and reinforcement can be raised more, and a sex with a blemish-proof can be raised 
further. 

[0126] Can apply the coating constituent and the paint film formation approach of this invention also to PCM 
and postcoat metal, and the description which has good resistance to contamination, a degree of hardness, a sex 
with a blemish-proof, slipping nature, etc. is employed efficiently. Exterior ** [, such as a road materials; bench ], 
such as structural materials; fences, such as roofing and a wallplate, the pole, a guard rail, a sound-proof wall of 
a highway, digit covering, and tunnel interior material etc.; it is suitable for especially the application than to 
which greater importance is attached to the resistance to contamination of outdoor metal goods, such as canal 
material, a sex with a blemish-proof, snow glide nature, etc. 
[0127] 

[Example] Although an example is hung up over below and this invention is explained to it in more detail, this 
invention is not limited only to these examples. 
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[01 28] Example 1 of manufacture To the reactor equipped with the synthetic heating apparatus, agitator, and 
reflux condenser of acrylic polyol resin Teaching and stirring the xylene 49 weight section and the 
cyclohexanone 10 weight section, to 1 15 degrees C, carry out a temperature up and it holds. The methyl 
methacrylate 36.7 weight section, the ethyl methacrylate 31.4 weight section, And the mixture 100 weight 
section which consists of 2-hydroxyethyl methacrylate / the epsilon-caprolactone (1:2) addition product (PCL 
FM-2, Daicel Chemical Industries, Ltd. make) 31.9 weight section, Mixture with the t-butylperoxy2- 
ethylhexanoate 4.5 weight section was dropped over 3 hours from the dropping funnel. It kept at 1 1 5 degrees C 
for 30 minutes after dropping termination, and, subsequently the t-butylperoxy2-ethyIhexanoate 0.5 weight 
section was added. It stirred at 115 degrees C after addition for further 2 hours, the reaction was ended, and 
acrylic polyol resin (A-1) was obtained. The obtained acrylic polyol resin (A-1) was 50.0% of nonvolatile matters, 
hydroxyl value 50 mgKOH/g, the SP value 11.5, and number average molecular weight 5000. 
[0129] Example 2 of manufacture The dimethyl terephthalate 36.2 weight section, the neopentyl glycol 20.1 
weight section, and the 1,6-hexanediol 22.8 weight section were taught and heated to the reactor equipped with 
the synthetic heating apparatus, the agitator, the reflux equipment, the water separator, fractionating tower, and 
thermometer of polyester polyol resin. After the raw material dissolved and stirring became possible, the dibutyl 
tin oxide (DBTL) 0.02 weight section was supplied, stirring was started, the ester exchange reaction was 
performed, and the methanol was distilled off. After cooling to 100 degrees C, the isophthalic acid 31.0 weight 
section and the epsilon-caprolactone (plaque eel M, Daicel Chemical Industries, Ltd. make) 4.2 weight section 
were taught, and the temperature up of the reaction temperature was carried out to 250 degrees C. However, 
the temperature up of between 1 80-250 degrees C was carried out with constant temperature and constant 
speed over 4 hours. The generated condensation water was distilled off out of the system. It was kept warm in 
the place which amounted to 250 degrees C, the xylene 5 weight section was gradually added as a reflux solvent 
1 hour after incubation and in the reactor, it switched to the condensation under solvent existence, and the 
reaction was continued. The reaction was ended in the place where the resin acid number reached 1 .0 
mgKOH/g, it cooled to 100 degrees C. and 50 weight sections, in addition polyester polyol resin (A-2) were 
obtained [ Solvesso 150 ] for 50 weight sections and a cyclohexanone. The obtained polyester polyol resin (A-2) 
was 50% of nonvolatile matters, hydroxyl value 15 mgKOH/g, and number average molecular weight 8000. 
[0130] Example 3 of manufacture The synthetic styrene 210.0 weight section of acrylic resin, the methyl- 
methacrylate 160.0 weight section, the acrylic-acid n-butyl 59.0 weight section, the methacrylic-acid 2- 
hydroxyethyl 57.0 weight section, the methacrylic-acid 5.0 weight section, the kaya ester 0(t-butylperoxy2- 
ethylhexanoate, Nippon Kayaku Akzo make) 7.0 weight section, the toluene 327.0 weight section, and the butyl- 
acetate 99.0 weight section were nrtade to react with a conventional method at 110**2 degrees C. Furthermore, 
the mixed liquor which consists of the kaya ester 02.5 weight section and the toluene 20 weight section was 
dropped, it held at 250 degrees C for 1.5 hours, and acrylic resin (A-3) was obtained. The obtained acrylic resin 
(A-3) was acid-number 6,0 mgKOH/g, hydroxyl value 50 mgKOH/g, number average molecular weight 13000, the 
glass transition temperature of 67 degrees C, and 50% of nonvolatile matters. Hereafter, each loadings shall be 
expressed with a solid content ratio among this specification. 

[0131] The example 1 acrylic polyol resin (A-1) 50 weight section, the titanium oxide pigment (TIPAQUE CR 91. 
Ishihara Sangyo Kaisha, Ltd. make) 50 weight section. Partial hydrolysis condensate [ of a tetramethoxy silane ] 
** (50% of rates of hydrolysis) Eight 41 % of the weight weight sections of contents of weight average molecular 
weight 1020 and 2 an octamer. The glass fiber (micro surface TORANDO REV-1, path [ of 13 micrometers ], 
die-length [ of 35 micrometers ], Mohs hardness 6.5, Japanese glass fiber company make) 5 weight section was 
supplied to SG mill, and it distributed at 30 degrees C with the glass bead for 1 .5 hours. When degree of 
dispersion was measured with the fineness gage, it was 5 microns or less. Furthermore, DBTL was added 0.1% of 
the weight to solid content as a catalyst with the block isocyanate (De Dis module BL3175, Sumitomo Bayer 
urethane company make) 1 5 weight section, it stirred in DISUPA, and the coating constituent was prepared. 
[0132] The example 2 polyester polyol resin (A-2) 50 weight section, the titanium oxide pigment (TIPAQUE CR 
91. Ishihara Sangyo Kaisha, Ltd. make) 50 weight section, Partial hydrolysis condensate [ of a tetramethoxy 
silane ] ** (55% of rates of hydrolysis) Five 26.8 % of the weight weight sections of contents of weight average 
molecular weight 1800 and 2 - an octamer, Glass fiber (micro surface TORANDO REV-1 and 13 micrometers of 
diameters) Die length of 35 micrometers, Mohs hardness 6.5. 5 weight sections by the Japanese glass fiber 
company, and the polymethylmethacrylate bead (theque polymer MBX20, particle-size [ of 20 micrometers ], 
Sekisui Chemical Co., Ltd. make) 5 weight section were supplied to SG mill, and it distributed at 30 degrees C 
with the glass bead for 1 .5 hours. When degree of dispersion was measured with the fineness gage, it was 5 
microns or less, furthermore — as the nielamine resin (SUMIMARU M40S, Sumitomo Chemical Co., Ltd. make) 5 
weight section, the block isocyanate (coronate 2515. Japanese polyurethane company make) 15 weight section, 
and a catalyst — a p-toluenesulfonic-acid dimethylamino ethane! salt and DBTL — solid content — receiving - 
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- respectively — 0.3 % of the weight — and it added 0.1% of the weight, it stirred in DISUPA, and the coating 
constituent was prepared. 

[0133] The example 3 polyester polyol resin (A-2) 50 weight section, the titanium oxide pigment (TIPAQUE CR 
91, Ishihara Sangyo Kaisha, Ltd. make) 50 weight section, Partial hydrolysis condensate [ of a tetramethoxy 
silane ] ** (60% of rates of hydrolysis) The content 21.9 weight section 5 weight section of weight average 
molecular weight 2000 and 2 - an octamer, The glass bead (GB210, particle-size [ of 17 micrometers ], Mohs 
hardness 6.5, Toshiba Ballotini Co., Ltd. make) 20 weight section. The polytetrafluoroethylene powder 
(SEFURARURUBUF, particle-size [ of 5 micrometers ], Central Glass Co., Ltd. make) 2 weight section was 
supplied to SG mill, and it distributed at 30 degrees C with the glass bead for 1.5 hours. When degree of 
dispersion was measured with the fineness gage, it was 5 microns or less. Furthermore, the p-toluenesulfonic- 
acid dimethylamino ethanol salt was added 0.3% of the weight to solid content as a catalyst with the melamine 
resin (Cymel 235, methoxy / butoxy mixing denaturation melamine resin, product made from Mitsui SAITEKKU) 
1 5 weight section, it stirred in DISUPA, and the coating constituent was prepared. 

[0134] As an example 4 base coating, uni-chlorofluocarbon C (white) (polyvinylidene fluoride / acrylic mixing 
resin system thermoplasticity coating, Nippon Paint Co., Ltd. make) was used. Uni-chlorofluocarbon C (white) is 
coating ****** which the titanium oxide pigment (TIPAQUE CR 97, Ishihara Sangyo Kaisha, Ltd. make) 1 00 
weight section was added [ ****** ], and distributed the pigment with the glass bead mill to the resin solid 
content 100 weight section. The uni-chlorofluocarbon C(white) 100 weight section, the partial hydrolysis 
condensate **(41 % of the weight of contents of 50% [ of rates of hydrolysis ], weight-average-molecular-weight 
1020 and 2 - octamer) 5 weight section of a tetramethoxy silane, and the polyacrylonitrile bead (tough tic AM. 
particle-size [ of 1 1 micrometers ], Toyobo Co., Ltd, make) 5 weight section were stirred in DISUPA, and the 
coating constituent was prepared. 

[0135] The example 5 uni-chlorofluocarbon C(white) 100 weight section, the partial hydrolysis condensate ** 
(26.8 % of the weight of contents of 55% [ of rates of hydrolysis ], weight-average-molecular-weight 1800 and 2 

- octamer) 5 weight section of a tetramethoxy silane, and the polymethylmethacrylate bead (theque polymer 
MBX20, particle-size [ of 20 micrometers ], Sekisui Chemical Co., Ltd. make) 10 weight section were stirred in 
DISUPA, and the coating constituent was prepared. 

[0136] Partial hydrolysis condensate [ of the example 6 uni-chlorofluocarbon C(white) 100 weight section and a 
tetramethoxy silane ] ** (60% of rates of hydrolysis) The content 21.9 weight section 5 weight section of weight 
average molecular weight 2000 and 2 - an octamer, Glass fiber (micro surface TORANDO REV-1 and 13 
micrometers of diameters) die length of 35 micrometers, Mohs hardness 6.5, 5 weight sections by the Japanese 
glass fiber company, and polytetrafluoroethylene powder (MAXIFLUOR WHITE2BI-A — ) The particle size of 5-7 
micrometers and 2 weight sections by the rotor international company were stirred in DISUPA, and the coating 
constituent was prepared. 

[0137] Partial hydrolysis condensate [ of the example 7 uni-chlorofluocarbon C(white) 100 weight section and a 
tetramethoxy silane ] ** (60% of rates of hydrolysis) The content 21.9 weight section 8 weight section of weight 
average molecular weight 2000 and 2 - an octamer, Glass fiber (micro surface TORANDO REV-1 and 13 
micrometers of diameters) Die length of 35 micrometers, Mohs hardness 6.5, 5 weight sections by the Japanese 
glass fiber company, and the polymethylmethacrylate bead (theque polymer MBX20, particle-size [ of 20 
micrometers ], Sekisui Chemical Co., Ltd, make) 5 weight section were stirred in DISUPA, and the coating 
constituent was prepared. 

[0138] The example 8 acrylic-resin (A-3) 50 weight section, the titanium oxide pigment (TIPAQUE CR 91, 
Ishihara Sangyo Kaisha, Ltd. make) 50 weight section, Partial hydrolysis condensate [ of a tetramethoxy silane ] 
** (60% of rates of hydrolysis) The content 21.9 weight section 10 weight section of weight average molecular 
weight 2000 and 2 - an octamer, The glass fiber (micro surface TORANDO REV-1, path [ of 13 micrometers ], 
die-length [ of 35 micrometers ]. Mohs hardness 6.5, Japanese glass fiber company make) 5 weight section was 
supplied to SG mill, and it distributed at 30 degrees C with the glass bead for 1.5 hours. When degree of 
dispersion was measured with the fineness gage, it was 5 microns or less. Furthermore, the isocyanate (made in 
[ Sumitomo Bayer urethane company ] Sumi Joule N75) 5 weight section was prepared independently, and 2 
liquid type coating constituent was prepared. 

[0139] The example 9 acrylic-resin (A-3) 50 weight section, the titanium oxide pigment (TIPAQUE CR 91, 
Ishihara Sangyo Kaisha, Ltd. make) 50 weight section. Partial hydrolysis condensate [ of a tetramethoxy silane ] 
** (60% of rates of hydrolysis) The content 21,9 weight section 7 weight section of weight average molecular 
weight 2000 and 2 - an octamer, Glass fiber (micro surface TORANDO REV-1 and 13 micrometers of diameters) 
die length of 35 micrometers, Mohs hardness 6.5, 5 weight sections by the Japanese glass fiber company, and a 
silica (the nip seal SS — 170 X) The magnitude of 2.7-3.5 micrometers, Mohs hardness 7. 2 weight sections by 
the Japanese silica industrial company, and the polymethylmethacrylate bead (theque polymer MBX20, particle- 
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size [ of 20 micrometers ], Sekisui Chemical Co., Ltd. make) 15 weight section were supplied to SG mill, and it 
distributed at 30 degrees C with the glass bead for 1.5 hours. When degree of dispersion was measured with the 
fineness gage, it was 5 microns or less. Furthermore, the isocyanate (made in [ Sumitomo Bayer urethane 
company ] Sumi Joule N75) 5 weight section was prepared independently, and 2 liquid type coating constituent 
was prepared. 

[0140] The coating constituent was prepared like the example 1 except having not added example of comparison 
1 glass fiber. 

The coating constituent was prepared like the example 1 except having not added partial hydrolysis condensate 
** of an example of comparison 2 tetramethoxy silane. 

[0141] The coating constituent was prepared like the example 1 except having made the example of comparison 
3 glass-fiber 5 weight section into the ORGANO silica sol (MIBK-ST, particle-size [ of 0.01 micrometers ], Mohs 
hardness 7, Nissan chemistry company make) 20 weight section. 

The coating constituent was prepared like the example 1 except having made the example of comparison 4 
glass-fiber 5 weight section into the big and rough silica (nip seal SS30S, particle-size [ of 100 micrometers ], 
Mohs hardness 7, Japanese silica industrial company make) 5 weight section. 

The coating constituent was prepared like the example 4 except having not added partial hydrolysis condensate 
[ of an example of comparison 5 tetramethoxy silane ] **, and a polyacrylonitrile bead. 

[0142] About the coating constituent obtained in examples 1-9 and the examples 1-5 of a comparison, storage 
stability and the dynamic retreat tension (Tr) of water were measured and evaluated. The evaluation approach 
followed below. 

[0143] 20 degrees 0 [ after adjusting the viscosity of a storage stability coating constituent to 60 seconds (Ford 
cup #4, 20 degrees 0) using thinner ] constant temperature — it saved for one week on conditions. The 
precipitate of the coating after preservation was checked. The result was shown in Table 1. 
O : although there is almost no sediment, or there is **:sediment which becomes homogeneity by loose manual 
stirring even if there is sediment, it becomes homogeneity by DISUPA stirring (lOOOrpm) (the shape of a 
software cake). 

x: [0144] from which BUTSU remains [ sediment ] in a coating constituent also by DISUPA stirring by the shape 
of a hard cake 50mm long to which the back seal of the rear face of the field in which the measurement paint 
film of the dynamic retreat tension (Tr) of water is made to form was carried out on the polytetrafluoroethylene 
tape After using each coating constituent for the test piece of 25mm wide and thickness 0.5mm magnitude and 
making a paint film form, the load applied to a paint plate by part for passing speed/of 20mm of susceptor was 
measured using the measuring device shown in drawing 1 , and the dynamic retreat tension (Tr) of water was 
computed. The boundary length of a paint plate was 150mm. The result was shown in Table 1. 
[0145] As a paint plate preparation approach base material, using the galvanized steel sheet with a thickness of 
0.4mm which performed phosphoric acid zinc processing, the polyester resin system primer (flexible coat P600 
primer, Nippon Paint Co., Ltd. make) was applied to the front face by the bar coating machine so that it might 
become 6**1 micrometer of desiccation thickness, and it was able to be burned on it in 220 degrees C of 
attainment board temperature, and 1 minute. Then, each coating constituent obtained in examples 1 -1 0 and the 
examples 1 -5 of a comparison was applied by the bar coating machine, it could be bumed at 220 degrees C of 
attainment board temperature for 1 minute, and the paint film was formed so that it might become 20 
micrometers of desiccation thickness. About the obtained paint film, a pencil degree of hardness, a sex with a 
blemish-proof, resistance to contamination (oily quick dry ink, carbon), and raindrops-proof stain resistance were 
measured and evaluated. The evaluation approach was as follows. 

[0146] Pencil degree of hardness JIS K According to 5400, it is JIS to the paint film dried for 1 hour or more. S 
Using the pencil and colored pencil which are specified to 6006, the pencil hardness test was performed and the 
concentration notation of the pencil which the abrasion produced in the paint film was made into the degree of 
hardness of a paint film. The result was shown in Table 1 . 

[0147] Prepared two sex paint plates with a blemish-proof, carried the base of 61mmphi superposition and on it 
for front faces, carried the 10 morekg spindle on the base, 90-degree this side was made to rotate one side of a 
paint plate, and the blemish on the front face of a paint film was observed by the so-called rotation scratch 
method. 

O : a blemish and exfoliation arise on the thing x:front face which thing **:finishing with very little a blemish and 
exfoliation was deleted, and the under coat has exposed to a front face, and separate from a metal base [0148]. 
After drawing the line to the contamination-resistant [oily quick dry ink] paint plate with the oily felt pen (a 
magic marker, red, the Teranishi chemistry company make) and drying at a room temperature for 24 hours, it 
wiped off with the pad into which ethanol was infiltrated, and the trace was investigated. The result was shown in 
Table 1. 
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O :-trace-less ** : they are those with xlrace with a trace [0149] slightly. 2ml of carbon black water dispersions 
was dropped at the contamination-resistant [carbon] paint plate 10%, it wiped off with the pad into which water 
was infiltrated after 24'"hour desiccation at 80 degrees C, and color difference deltaE of a non-polluting region 
and the contamination region after wiping was measured using the color difference meter. The result was shown 
in Table 1. 

O More than less than [ more than less than / more than less than / :deltaE=1 / 0:deltaE=1 10 / **:deltaE=10 
20 ] x:deltaE=20[01 50] After having installed perpendicularly the raindrops-proof stain resistance (super-low 
stain resistance) paint plate, making it rain flow and fall from the roof with a 10-degree inclination of 30cm **** 
(what has cut the slot with a depth of 3mm with 3mm pitch) to a painted surface and leaving it for six months in 
Neyagawa. Osaka, the contamination situation was observed and it judged visually in accordance with the 
following criteria. The result was shown in Table 1. 

O : — O: which a rain trace does not attach — [0151] which x:rain trace which **:rain trace which a rain trace 
attaches slightly attaches considerably attaches notably 



[Table 1] 
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[0152] From the above thing, resistance to contamination improved and addition of the partial hydrolysis 
condensate of alkoxysilane showed that a sex with a blemish-proof improved by addition of the aggregate. 
Moreover, in the examples 1-9, even if it added the aggregate, it turned but that it excels in the storage stability 
of a coating, 

[0153] Manufacture super rack DIFPOof example of manufacture 4 aggregate content primerl primer (strontium 
chromate [ an urethane modified epoxy resin system / melamine hardening mold primer / ] content) It is a 
baryta (precipitated barium sulphate 100 and the particle size of 0.5 micrometers) to the coating solid content 
100 weight section by Nippon Paint Co., Ltd. Mohs hardness 3.0-3.5, the 5.0 weight sections by Sakai Chemical 
Industry Co., Ltd, and the glass fiber (micro surface TORANDO REV-1, 13 micrometer [ of diameters ], Mohs 
hardness 6.5, Japanese glass fiber company make) 5.0 weight section were added, it stirred by DISUPA, and the 
inorganic aggregate content primer was obtained. 

[0154] Spreading mold chromate treatment was performed to the example 10 galvanized steel sheet, and the 
aggregate content primer obtained in the example 4 of manufacture was painted by the bar coating machine so 
that it might become 6**1 micrometer of desiccation thickness. It was able to be burned in 830 degrees C of 
attainment board temperature, and 50 seconds. Furthermore, on it, the coating constituent obtained in the 
example 1 was applied by the bar coating machine so that it might become 20 micrometers of desiccation 
thickness, and it could be burned at 220 degrees C of attainment board temperature for 1 minute, and the paint 
film was formed. It was 6H when the pencil degree of hardness of the obtained paint film was evaluated like the 
example 1. 

[0155] The paint film was formed like the example 10 except having used the top coat constituent obtained in 
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the example 4 instead of the top coat constituent obtained in the example 11 example 1. It was 4H when the 
pencil degree of hardness of the obtained paint film was evaluated like the example 1. 

[0156] Examples 10 and 1 1 showed that the reinforcement of a paint film could be further raised as compared 
with the examples 1 and 4 which formed the paint film using the same coating constituent if an aggregate 
content primer is used. 
[0157] 

[Effect of the Invention] Since the coating constituent of this invention consists of an above-mentioned 
configuration, it is a high degree of hardness and high intensity, and the paint film which was excellent in the sex 
with a blemish-proof, and was excellent in raindrops-proof stain resistance also in resistance to contamination 
can be obtained. Moreover, although the aggregate is being used for the coating constituent of this invention in 
order to raise a degree of hardness and reinforcement, it is excellent in storage stability, without the aggregate 
sedimenting in a coating constituent. Furthermore, when an organic macromolecule particle is used as the 
aggregate, slipping nature is also excellent and it can apply suitable for the materials as which snow glide nature 
etc. is required. 

[0158] Since the coating constituent of this invention is used for the paint film formation approach of this 
invention, they are a high degree of hardness and high intensity, and can obtain the paint film excellent in a sex 
with a blemish-proof, resistance to contamination, and other paint film engine performance. Moreover, since the 
degree of hardness of a paint film and reinforcement can be raised more when the primer containing the 
aggregate is used, a sex with a blemish-proof can be raised further. 
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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline sectional view showing the equipment for measuring the dynamic retreat tension (Tr) 
of water. 

[Description of Notations] 

1 Load Cell 

2 Test Piece 

3 Measurement Liquid 

4 Container 

5 Susceptor 
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DRAWINGS 



[Drawing 1] 



1' 



2 
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Tfi> !|f^!^¥2-6 1 48 l■§■42^^^^E«^^^■CV^5± 

^'^CTE-^^ (2) ; 

r' , • R' . 'Si (2) 

(S;^. r' tt, ^f'/l'S. ^m^l~2 0(DT 

/W3 ^ iz/WS^ b < f4T y -;uS. 7 y n ^ :yS, X 

II, j^^^2~l 0 0(7)^cfj|c3i;^-r;l.J^-^, :x-x/W 

■rs^^s^^t, r' tt> tKD^'Wi-s^wu ^ 

3!li[2~l 0 0©iitt'tcai;^r>'V'i^^, oi-xyu^-a-, 

ai-o y, zfi, 0<y<4, 0 < z < 4 T'fe "9 > 

o, 2 ^ y + z < 4 ^m-riE©SiC^«-r= ) T'«$ 

^^f^m 0!ib14<D^d-f,. r' 
:/af/USXtt7x::i/U'STfc(5, ^SHOCj 
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H4 OCs He --efcU. yRXfzi)^0<y<2RXfO 

[0 0 3 7] ±ia->y ^-yii'-))ir-;\^mm^. ftao^K 

t Ka ^WUffi/iS 5 ~ 3 0 Dm g KOH/ 
g, $f*t<«:. 3 0~2 0 OmgKOH/groteOT? 

y/H^i4Tyu* mat. r^y/w^tt 

y t';^ 7 ax / -/WA i t°:^ d/u t K 

1 0 0 3 8 ] ±IE y 3 - y b ±|EfifeO 

y h (DU^mt. v/ y ri-y/K y 

flg3~7 0ai:l35t-*fLT. flfero/Ky;r-/PWi9 7~ 
3 0 WAWUt. LV\ y =3 - i/J}^ y 3 

mMn^m'^h^t. i^y w^s 20 

i^ya-^Ji^y tm<n>t^-') :^-j^mm t 

[0 0 3 9] ±|5jKy;*--/l^1»lii (al) t\^X±mi/ 

[004 0] ±iEjK y ( a 1 ) t R^^-^Wj: 30 

S!{b^J (a 2) t LTfiil^J-Pfi^^tt'iV^ii^. -rVv'T 

[0 0 4 1] ilE-ryv'T^^'^-hjk-^i^tLXfi, 15> 

■iV'yr^-—Y (HMD I) , h y 

vi/4V'y7^~ V (TMD I ) ^(DMm.'^^V'yT 

^-YW^;^Vii?.xiV'^^Vl/r^-V (IPDI)^ 40 

-h (xDi) ^(D^#K-iiiiSi^v^'ryv-T;t^-h 

m-. hy WVi^-ryv-T^^-h (TD I) . 4. 4-v> 
■7=c=.jU/ir>i>^yi^7^-h (MDI) 

i^-r y v-Tt^- m ; ^-r-r-i^v?^ y->T^^- h (d 

DI) . 7K^{t;$nfcTD I (HTDI) , T^mit^iX 
fcXDI (H6XDI) , TK^fb^nfcMD I (H 1 2 
MD I) ^(o^mWjn'M yiXT^- ; :iiX^<D2 
Mi^. 3 4 »fjsJ^A±©#i:i$:(D^ y ^ y 
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[0 0 4 2] ±fE'f y->T^^- h^k-g-i^fi, nhii^m 

TiT'n -y^itrnX'^u y ^ X^fzzfn yif^V i^T^- h 
n yrJ^lk^J ; m-^ /K ^^^1^7 — /V^(07aiy 

-/i-^yny^^k^j ; y^^y-zK :i^^y-/K y'iJ'y 

— /K 2-3i'^>'V^#iJ-y— yK ->^'D^^ihy— ;K 

^^i^y^/y 3— yw^y^i^/i^oi— r/^^WT/vs— 

© i^'-Jr h i^^:/ n y ^ {b^tfl : 7 31 y — /w^o y yu;* 
[0 0 4 3] ±ia:/os'^-('yv'T^>- hfk-g-feii. a 

IS) , y^Di^])-^ ly^it^nm^ 

o^-h2 5oov/y-x (0*:3Ky e7u^:^xiitt 
m) ^^<^m-ri>:.ti)-X'%^o 

[0 0 4 4] ±.WM\m (a 2) t LTJifByD j/^^ 
yv'T^-h{k^i^€rffiffl-r5^. ±fl5:/n-yj5^^y 
v'T^^- h-fli-a-i^cDiE^ftfi, ±|5jKy;t-;l'^tll (a 

tt, S*«0. 8~1. 5m-J5^f4LV\ ^!>JjC-r^5 
-f. ^mmx\tti:<. W^tt. il»T/W;<;ytt. 

ft-&tJ/55#*(C^AD$ix5f::fe(c. 7}< y :^-yV-1tSi (a 

iL'fk^(Dm'&Lt'^i&Tu mfm.. Rr/wyjyttt^&T-r 

v\ <J;!9$f*t<tt. S*(^l. 0~l. 2li&T-fe5o 
[0 0 4 5] ±MMm\ (a 2) i: LT±l5-r y ->T^ 

- hit^i^xtt^n y^^yyr^- vi\:^m^^m-t 

±fB5Ky3}--yi'#lll (a 1) i:«0S/SSrif& 
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[0 04 6] ^m-tTit^mt \.xiimmm^ti-r. 
[004 7] ±fET 5 Lxamm^^ti-r. 

m^it. j/T:f-?vWllg. i^!J=-/v.!? 

t/c^jc. ^7? ^Wg;65MI^±MSl5('{S4LT:. 30 

[004 8] ±ET;i'=3f-/i^^-x/Wky 7 5 t 

nfc^^yHby 7 5 ^^tli. y ^/v^lci ^-r/Wk 
$^^fc^^/Wbp^7 5v^91iM, S.tJ5, n-y 

[004 9] ±|5S!{k^tlJ (a 2) t LT±fET 5 y 40 

^^ffl-rs^^, ±IET$yWicDia'a-l:(±. 

/l-Wi (a 1) (^t Ko drv'/lx^tc^fU-C. Slr^i© 

<. ii^, Wy;t-/i-1»lii (a 1) ] / [T5yl» 
Sg] OfiAitttT, 9/5~5/5dS^*U\ i?) 
^f*L<«. 8/2~6/4-^fc5o 
[0 0 5 0] }LXLmm (a 2) i LTiET 5 y1»iig 
?lr^£ffl1-5*g-lcft. iil^, ^y^-zi-Wllg (a 1) 
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[0 0 5 1] iiB^llfej^tDSH-g-ltt. ii^. ±fa3}<y 
-/I'^tjig (al) tT^y^tW^tfl 0 0S*IS5(- 
*fL-r, 0. 5~3fil:g|5;JS$f4LV\ 0. SMSSS* 

[0 0 5 2] 3. ^mmwi^m^ 

(a 3) ;65$fSL<. ^tvtRjS^ig'ic-ry 

>>T^-hS!fk^ (a 4) iJSefffl^ttSo ±IB7Ky:^- 
/W;^!! (a 3) tt, t Kndfv'>'V'ffi:i5 5~3 0 OmgK 
OH/gT-$>5) t><73/5W* t KD=3riy>'Uiffi;65 5m 

g KOH/ g*^-efc5 i: , S!jfcttSJSM;65/>/j:-t^- 
TSE<ttt*s<BTU 3 0 OmgKOH/'gSrSxS!:. 

mLxmT)vti^)>mm'r-th. j;i9^sf*l<{4. so 

~2 0 OrngKOH/gT-foSo 
[0 0 5 3] ±E^y;*— (a 3) l±. 

^■ft/555 0 0~2 0 0 0 0T-fcS'fe.i»:5^$f*LV\ 

2 0 0 0 0 i . Wm.^m(n>^ 

{i. 1800~2000 OT'fc?)o 
[0 0 5 4] y :^-^l-^tll ( a 3 ) t LTtt#fC 

(al) tLXm^rVlthO^irmfh^ti^X^^o 

f£f}^x-h. T y y /L-Ji^ y ^-/\^mms yi^v^^^ x/u^ y 
7 5/ ^ jjf y v- y 3 - VTif y 

<> 2a£i±«r^fflL-C'bJ;v^ 

[0 0 5 5] ±.m-( y^yr^^-hmim (a 4) y 

it^mxhho ±.^^V'yT^~Vm\:n (a 4) i:L 
^aX'S^b-r 5 r t d^xt lM-:f n y y $i^xv^ 

;^cv^-r y i/T;^'^- Lx«i#{cps^$^x-f, 011 

X.«. Slib^J (a 2) xmm\.fch<D^^mih^tt'^ 

X#5o 

[0 0 5 6] ±.U7^/i-j^fM^mm (A) tt. 
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[0 0 5 7] *|gBjT-^ffl$n5)T/W3=5rv'iX7V'fl:-g- 
!ilO(DmM:ii^f^m^m (B) TIS-^^ (D ; 
r' . -Si - (or' ) (1) 

(^'p. r' t4. ^m^i^etDTj^^^ji^m. mmm 

~ 1 1 (D Ji^^ v-TyP^/WS. j^^S 6 ~ 1 2 <DT y - 
2 ~ 1 1 (DT/U'>-::^/WS. 7 ~ 1 1 

5 (7)T 5 / T/W^/US. 1 ~ 5 © 7" h T/W 

(4, ]^^mi~6©T/W^yl'S3?.f4^miC2~4©T;/ 
yv-SSr^-to n{4. 0. lXtt2Tfc5o ) -C^^ivS 

iKi (B) {4. #e)nSMIgli*5V^-C^*{kSI©S#J^* 

gR^i-JPTK^^'i-ife (B) (4. #f>nsMIK<^e!S, B 

[00 5 8] ±|ER' f4, ^mWc 1 ~ 6 (^T/l'^Sf^/l'S, 20 
^^iC2~l 1 (Daiji<:^r>>T/l'^yV'S. K3gi5:6~l 2 

(^ry-yuS. ^^ic2~i 1 <DT/u^=^/vs. M?lic 

7-1 l©7y/W=35^/WS, )^*iC2~4©Tv'/WS. M 
^^l~5(OT5/T/i'=3f/uS, ^9!I^1~5©^/V* 

^^-To ±ej^^^ 1 ~ 6 <DT;v^/i^mt i^xitmm 
^^ti-r, mx.it. ^^yus, ^^"/I'S, yntvus, 

[00 5 9] ±|E^^^2~ 1 1 C0:njK^'>'T/l'^7l'S 
i LTI4#lc|iB^$tv-f . 0yx:«. y-i/y '>K=¥i/y 

^^ti^X'^^o ±E^^ic6~l 2C0Ty-/U«i:L 
■CI4!!#^^:PI^$^^■f^ ^;tJ4, h'Jj^m. 
#i/y/wS^^W5^t;55T'#5„ ±lEi^^i5:2~i 
KDryu-J^^^/wSi: LT}4^lc|JI^§n.-fs 0iJx.f4. t' 

V y n>r/u;^-df ->'::^n f/U^^JSr^ff 5 r 40 

t/5ST-#5o ±IE;^^m7~l l(DT7/W^;USi LT 

[006 0] ±E^^IS 2 ~ 4 ©T v'/WS i: bTf4i^fr 
Kje^ixT, 0iJx:{4. Ti^ V v^^/um. 

^ r i: ;J5-r't So ±lEj^ilic 1 ~ 5 <DT 5 / T/i-^yuS 

S^SrWS-tdSftSo ±E^^Si:i~5 0^/v:& 
T'hT/WdryuSt L-Cf4!|#JJ:|SS$*tT. 0yx.ff, 7-50 
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^ic 1 ~ 5 <75/NnT;W^/U«t LTf4#{C|iS^$H-f x 

[00 6 1] ±ER' tL-Cf4, 

tfcV^:S^, ±IER' h\.X\t. ^oi^/i'SSrSS^i-S 
wtf|;as<iir^-Cfc5o ii^l4, ±ER' i:LX{4, 

[00 6 2] ±Er" f4, 1 ~ 6 (^T/Wdp/wS^ 

.XI4. ^^ic2~4<7>T'>/WS^«-rc -hfEM^icl~ 

r' xm7T^\.tLii<D^^mf^^ti>>x^ 5o ^j;*»-c- 

E^^ic2~4(DTv-/uSi: tT{4#|C|5BS$tvf. 0iJ 
xl4. ±iBR' T-M*Lfct)©^**(fSr <!;;65T'^ 

[0 0 6 3] ±|Bnf4, 0, lX(4 2-efe5o ±fSn(D 

T;W3:^rv^yW*«S6:Sr«Lv n = 0 ©^-a-(Cf4, 
4fffi. n = l(7)»^lC{4. Ztm. n = 2ro«-g-lC 

f4. 2ft^Sr^-ro n^SWm-^. C:(7DTyW3=3!^v'v'y 

>''ft-a-ife<^r/i'=>=3r'>v^y;i'S>65, J!jP7k^(i?. iNg-a-©^ 
'^m<os i onmRns i ORS, ■r**^-^. siSttw 

V^T{4. ±fBnf4. 0 T'feS ^ t li^Sf * L.V\ 
[0 0 6 4] ±l2r>'W3 =5f i^i^y Wk-^^i: bT(4#(c 

v'v'7y^0 4's-tgOTyi^='=^v'v'9 Wb^ti ; ^^/i' 

y p« h^i^-^yv, ai^/i'by^h3f->'V7>'x 7° 
iy\yyy, ry/uhy;* h^^v'iyy^', ry/vhy^h 

y ^ h ^i^v-y yd^if * u< , Mfc^f ^ t < f4, 

:itiP>immx^mLXhX<. 2mU±i:^MLXt 

[0 0 6 5] ±|ET/W=idriXv/7Wb-g-i^©a5:5>*P7K5> 
(B) f4, i4!t^©:^ftfcJ:!3Miti-5r4:>6Sf 

07Ki:ftfejSi:4r*Px:. *P*5>«f. m-^RJt^^cX^X^C 
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[006 6] ±IBbB7K5>^lc^ffl $ix57KOiJi.gl:H, 

S i (or' ) 4 +xHj 0->S 1 (or' ) «. Ox 

+ 2xR' OH 10 

AP7K5^)5?^ (%) = (2x/4) XI 00= (x/2) 

X 1 0 0 

[0 0 6 71 rtO^^, -r'<-C(D7'/V-3drv'v'iJ/ug^ 
IS^Lfc^^*D*^*l 0 0%i: LTff» 

^iPtfcm-g-^^OTR^^jH^l 0 0%t LTtf»Lfct(0 

[0 0 6 81 ii^. ±iaT/U3^iyv-9 v-ft-a-i^©ia55> 

iPTK^ifi^ti (B) Sr#5fcfe(^*P;i<^fll*«. 
0%<JP7K3>fil^< 10 0% 
■t?fc?>c, *P*:9-^^;iU 0 0%-efc5tcD»±, ^^^'.cS 
i O. 9 , iPTK^i-^^ii^ 7 0 %^iS;t5 t>0 

5~7 0%ot.(75fi*iS;45ii5<.v Ht-^^f rot?-f;e^''i 

T% 3 0 ~ 6 0 %^roiP;ic^j5?^(^fc©>i5ft'b$f 4 L 
v\ L>i»L;5:d5e>. 1 0 0%lcSV^jP7K:»iS?^S:Wi-5 

[006 91 ±l2*P7k5)-filf-ffiffl *tT.5*i: LTtti|#{:: 

r.fc;5Sif«tV\ 40 

yuit. im. m^. <o Aym^omwm. €m. 

m(r>r)\yU y ; Wil^M ; ^MT/U3=¥i^ K : 'J^zf 
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^7. (T-fe^^/V'T-fe h^-h) . ^"^'^i^At'^ (cry 

^'y) \^7. (T-ir^/UT-feh^-h) . ^^=^^K\^7. 

(^ VT'nTH^i/') tf;^ (Tirg^yUT-fe h 

V\ fi^S^-et. #e)it5Sl5^^*P*:9-<Sfi^-^i^au^#btt 

[00 7 1 ] ±l5)?4ji©^fitt. #l;iPSS$tt51j(0 

giJ|c»tT> 0. i~i OSl:gC;05^*bv\ J:t)$f4 
L<tt, 0. 5~5iSg|5-C*)5o 
[0 0 7 21 ±l5^jii: U-Crti|#{clS^$ix-f, 0!|;t 

10 0 7 31 ±|2T;U3 >"fb-^!^<Dg|555-iP7K55- 

(B) <0 9*>^ ;!)P*^fi?*;5U oo%*}»-efe 
r(^$p^jP7k5>^li-a-i^^(^'b©©sfi?^^tt;65fi 

H c^^^rfitt, ±ETyU3=^ri/v'7Wli'&#l<^a5i5-JP 

7K^^j||l^^i3 (B) 11I*%|^TT-S)5rt;55^* 

bv\ J;'9^f*L<{i. 0. 3fi*%J^T-efcSo ±is 
T/u=i^i/v'7 Wb-^fe (^y-7— ) co(^*;^&i:LT 

[00 7 4] iiST/Va =3r->'v-7 l^it^^(DU'^1Xi:^^ 

nm^m (b) iruxfi. sjsi4{-sa.-c*5'9. 
-s-^t (c) <Dm.mmwx'(Dtt^^^Ak-r^^tt^x 

im-t uv\ ±IB7^u=> >"ft:^^©lfP^>JP7K^> 
Jllii-a-ti (B) i: LT±Er h^e/v-^^Ol^^^ 

;!]pj!k^)^iii^i^^&ffl Ltcm^. r tv^^^r-r s 

[00 7 5] ±IEx h 7 ^ h ^ x/v^y :/(^gP:»-i)P7K3>^ 
m^<&<o 5 JP7K5J-)?? * 10 0 %*}io^#T-AP7K^^ 

~7 o%xhi>h(r)-i!)m-ii-h\ 1 0%7(5?|§-cfc5<b, . 
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m^m (B) <D^m\z.um-t^(Dtmm'^h^ . i^tfa 

mtx^lriS^^ttii^iST-f-So J; 13 if* L < tt. 3 5 
~7 0%'T?fe5. 

[0 0 7 6] ri^J; p^^T' h^^v'v'y^-Oge^^jD 

MKCv^y ^- hMS 5 1 (J0*^>j^*i!!«)4 0 
S i O. ^^m^ 2%, H^^k^^tiS) , MKC-> 

y <5r- MvrS 5 6 mt^^m^^^ 5 0 %. S i 10 

tt. -//Wn-— ^ai-v-a n-^' (GP 

c) iJittc-c^iiiTKy :/c fu'^^j/y =i-/u^iLT*3 o 

0~1 5 0 O-CfcSo 

[0 0 7 7] *^5^}Ci5V^T, ±ia7^h7P< h^^V^V'? 
yrogp^j]07K^<??*i'g'!iii LTfi. (S i 

OHS) tp« h^i^v-y/US (SlOMeS) i:(7)^;U 

(S iOHS) / (S iOMeS) =1/1 Olit 20 
r-efc'5ti©;i5j;i3$f^tv\ S i OHS;55#<#^^•r 
[0 0 7 8] ±iExhy^ V^iy'yyiy(D%^M 
iK^fm'^'^t\.X\t. 2~8*#:£O-^*l:;jS0~3 0 
*l:%0'b(D;as$f*LV\ 3 0fil:%^S;tS^. ^ 

m7Ktt/55{^fci|x}C<V\ /£*5. ±|52~8l:^*C(D-^W* 30 
fi, ;^;^i?a-7 (GO {ciioT^fcfcffi-e 

fe9. TCD«^ai^^fflV\ 2l:ft:eil±(Dg|55>Jll*:9-ftf 

So 

[0 0 7 9] ±|5r hy;^ h=¥v">7>'©lf|55>*P 

{cxm^^])y°oh°ui^^]) =i~/U^W-Xl 5 0 0~5 
OOOX'h^h<DimiL\^\ 1 5 0 0^mX'h^t. 

5>;65^v^fci^)(c, ^iiii^$i5(cjex.e5ix^-t-<. 40 

J:Llc< </j;i?, 5 0 0 0^^x.St. Wi^^SttO^ 

[0 0 8 0] ^'iCT^ h=^v/i^7VOgp^Jn 

MKC^/'y^-hMSSGNP (*P7K^M»^6 0 
%, 2~8i:f*:<o-^^ft0~3 oai:%. Sl:¥^5>i^ 
1:1 5 0 0-3 5 0 0, H^^b^lt®!) ^^^tfSri: 50 
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jJS-C-tSo MKC-yy >5^-hMSSGNPti, j^j^/iM 

^^m'mmcmMrr^ ^thx'ti>, 

[0 0 8 1 1 2|s:^?^(C*3V>T, ±IEMKCi^y hU 
SSGNP^O (S iOHS) / (S iOMeS) (O^ 

julti)^!/ lO&^T. 2~8l:f^<:0-^^»d50~3 oa 

1:%, G p cmm^ii^^xmAw-i^^'f-MAmm^^ v -f 

n\iVVif^) =J— /UjfejfT'l 5 0 0~5 0 0 Q-eSj-St 

wsr{£i-r-5t, yAfvmm&.mt (a) 

;!KWil)6*)^iI3fi;^ (Tr) d^e 0~6 8 d y n/cmt 

^i\.xm. m%'m.'^wm^mmi\^x\^-^:Lht'^ 

x&-rs#*t (C) ^#»ic-^^LTt>, 
[0 0 8 2] *^B^^Cfc^V^T. ii^T )V:=i^=y'yyyVC 

^mnU^'mi^'^iW^^m (B) (Do%. Jn7k5^ll?^i 

0 0%*^<O^#T«^/l?, Ji-g-LT^fj^tS tcD,!: 

g|3:5^3!)P*5>iS«|-a-i^t bT«!|#^c|5B^$tl^J:v^;is^ Si 
Os i: LT4 0%(Ot>(7):5S^if*LV\ 
[0 0 8 3] ±iEx h 7^ h ^v^v-^ VCO§P5>SP7K5^^ 
^-g-tlfirtT|g^HTV^S'b(Dtfcf9. '^J;t{i. ES-4 

0 (3/1^3- h^tsi) , iyy^-H4 0 (^mii:m± 

m) . TES4 0 ('-^^htt®) , e^yW7KVK4 0 
[0084] ±|Bx h 7^ h:^^-:^;/^ yo^Ui/^MiSf^^M 

m^m\t. ;ty =r-r--efct). ±^b;tJ:5^-^ 

[0 0 8 5] ±Ex h^v'iX7:^(Dgl53>JP7K^ 

^'a-i^tw*jv>T> Jp*^><5?^tt, ii^o~ioo%-cfc 
■So ip*5>i5?^*5 6 5~7 o%®t(0«, Jn;*<:»-fil, ^ 
^^fT5l^{C'Kffl-t-SS^<*^, m^it. T/v=— /u^o^ 

IBig^^»fig5>;5S^?5ELfct(D^Mlcj!jP7K^, ^0^$ 

^xmM:i^^mm^mic lx t i■v^o ±is^rit^j!ST' 

^^Ltcm-^. 7'hy:^h^'yi^y'y<Dn^j^myi<'^m^ 

-k^St LTtt, JP;!K^>^i^^5 2 0~1 0 0%(Dh<Dtim 
[008 6] ±ETyl'3 ds^->->7 yit^m<Dm-^M7i(.^ 
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mm^^ (B) ©E^*fi, mmm^^mi^^ioom. 
mmcMLx. 0. i~3 oM*a5d5$f*Lv\ o. i 
mmumm-ch s t . m:^it<o^mi^4^ $ < > 3 o 

10 0 8 7] ^mmt^mm^fii^u (O 

Aso. 1 --4 0 II mx-h^Mm-WU (ci) Rrin^i^ 

0. 0 1~3 0 nm-Cfe^W^i^^^^t^ (c 2) /i^b 10 
(C) tt, iigESrilS*, W^ot 

[0 0 8 8] ±EM«I#W ( c 1 ) ft. ±^^iiiO. 1 

~4 0/zmT-fe5, rr-c% :>c#$i:fi, mx.\t. mm 

[0 0 8 9] ±mMm-WU (c 1) (D±^^iiO. In 
^h-^o 0*L<}4, 1~2 0 m-efe5o tJ^o-C, ;^ 

^pjicjoft^iia'tM (ci) ictt, ii^(DM)isfffiM 

[0 0 9 0] ilBi^a-frW ( c 1) 5 30 

tf£^m^i^h'o. s^m^^t. nwi)mmx'h^<D 
-c\ m.mmntLxi^ti-€x. m.m\tm-d^^%^t 

[009 1] ±BMm^u ( c 1) t LXitmmM^ 

-fe 3 IJ- . y ^> A^05fti?i£ ; ^Sll'> y * , 5 

^mifi>:Ltt^X'^6. tJ:f)>Xt. ItV^®?^. 

<. 2miii±^mvxhx\^\ 

[0 0 9 2] ±S;if7^SS*ti:LTtt, *->^^*dS5 

~ 8 T'$> . 1 ~ 3 0 M mXh 9 . gSltft;*^ 1 ~ 

2 0 0 y mT-fcS'i)(D/JW*bVV :i»t>W5:^ffl Lit 50 
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[0 0 9 3] ±EiEtl#tt (c 1) tLTtt, miS^H 

c 4 0 0 0 (Sm. ^ 1 0 m, ®i;t-^> ^-;^B! 

^2. 5. e^r:^'/V'V'^>i>.|±®) ;-r^i?n-fe/WC (It 

4. 5wm. ^-;^B!S5~6. S^XHttM) ; » 
tt?5SSI/<y !>AB5 4 (i5g^/^yi>A, 2^ 

-10 (55^, :^t$8Mm. ^-;^iMS7. ±mmm 

ttSi) . -7'-ix-/i^ss7 0B (SSv'y;^;. 

3. 8~4. 5 Mm. ^-;^5f!S7. B^i^ViUim^t 

K) . f-'i' D-r K2 4 4 (ss;->y 8 u 

o#4 0 ^#$2 1 Aim, l$>t^. ^~;^8! 

;^h7yKREV-i (*r>'i';«7y;;{f7;=^lili, #1 3 

Mm, S^3 5/im, Sl*t^»t. ;^S^6. 5. 0* 

Sg^-mtaM) . GB 2 1 0 Sr^3 0 

-rhY0 4 (SiOi -AIj 0» (^ff^tT-X. 
4 0 M m. ^;|^, HaX^|±®l) ; /<-<^;^T^ 

(S i O2 • A 1 2 O3 • T i O2 , ±t $ 1 . 4 m 
m, ^<-y;^t"^p<^ha:i!!) , -fert°;^-7-r h (S iO 
2 •AI2 0» -Fg! 0> • C a O • MgOCD^&# 

[0 0 9 4] *|§PJ}c*jv^Tf4, ±EM#*i- (c 1) 

*t(cl) t LT->7y*5/7°y 

tbttt, mm-wu (c 1) 1 Goaa^ic^^ 
tt. i^y>:^yz^vyi^mio~5omm.u^Mx.x 

®fflrt;i5^4LV\ 1 Ofil:gi5*}iT'*j^i:, 
^i|sFmt)©Sfj|5^^tt, »T/i';«7ytt^tU«3t 

[0 0 9 5] IM^yy -y-fjy^'} :^^McDSJj:*#<!; 
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[0 0 9 6] t.tc. i/yypyzf^)>y^mt\.x\t. 
ffl-rs-^y-/- M~i ofi*gp. /-cyyuy^f-i 

0~5 0il:SP<Dfi|^-e)l-g-LT;^7>^ tr-X?/p^<D 

[0 0 9 7] ^m'yyy^yyv^i^mtLXitmm 

^^^^/^v^^^ ±M-^^ (i) T'S^HST/u^'dr^y 
Wt-g-^Ogi5:5>iD*^>)?|)^-&tiSrffiffi-r'5 t Him 
±HS-JigS: (1) Xm:^i^l?>TA^='^i^iyy>' 20 

\t. h]} /■ ^/W^ h ^^Xv^y h y ^ h v-iy 

9:^, 73i=:/Uhy;< h^v">'9:^> i;'73i^>'Wi;?> h 

v^yV. 1, y ;^ h^v-v-y/P) --^^f- 

D h y ;^ h df v- v-? y - y K=3f- v- 

7°n tVl'^^yl/-:;'^ h^i/v-yi/, y- (2-T5y3: 30 
9^/1^) T$/7°nkVuhy^ h^v^i^yy, y- (2- 

>•> y-^^i? y ndrVT'ntVvh y h:Srv'v'7>', 
V - y v- v/T'd tVl' h y ^ N v'v'^ V - 7« 
/U*7° h7°a tVW h y b ^Jf-ixi/y =J~>V h y ^ h 

n tVuSy^ bdrv-v^yi^, y -T- y 7 T^n tVU h y 

7 V, iiri^^ xi^/ui?^ ^'yw [ 3 - ( h y ^ h y 40 

10 0 9 81 /.e;^»>T-fc. S i OH^iRiSL^f 
T?, ±ffi-|S^ (1) {;l*5V^■r. n=l!4='OR' i^^^f- 

<D^^. r' y-p<i?i? y D:3ri/7°nfcVuS, y- 

-■zn-ji-m. n-xv/^us. n -^=3f-y-x v'/i'S, by 
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h}) :^ V^'yi/yy. tr=^/V b y ^ b^v'->'7>', y- 
{f^)i/ K=^->7'a tvu b y ^ Y^^y'yy ^'^S-ptf S r 

[0 0 9 9] ±|EMSI'S-» (c 1) »9S^{k-f5fc 

(1) X^^id^r;\^^^'y'yyy\t'^m<0^ib'R' 
T^'f-jv^Xh^ n = 0Tfe5r b7P< b:^^-^^'^^:/?:, 
Jn*^^<5|^l 0 0%*«co^#T-95:»-JP7K:$>iiil^-a-^fT 
oT#b*T>5r b7^ h^i/'yyynn^MH^^mWk'^ 
mxh^X. i^y/-/um (S iOHS) t?^ h^'y'y 
y^l-S (S i OMeS) tCD^/WJt/SJ, (SiOHS) 
/ (S i OMeS) = 1/1 OUTXhy). 2~84^ 
0 ~ 3 0 fi*%-C-fe !? . 1 
5 0 o~5 0 0 oxh?>ii<Di:^mi-?>:itimt.L- 

[0 10 0] ^tz. *ISPJ{c*3v^T(i, ±l5«ia#«- 

(c 1) tLXi-i. mmm^m^(Dm^Mi^<}^mxh'D 
X. i-f^^m^. mmm. ^mmt<^. ^m±. ^yy^. 

nm^. ±.wy y * t hU'y y i}'ek9[-<n>mmv^y,\-m=f- 
^(Dmm^^t<Dm^mm)tr\ {y^j^o) / {y^}-fj 

V.^(r>mm.-WU) =2/9 8-3 0/7 0:^50* LV\ 

±fEi^y*(7)ia^ai:tt:;45 2*?i-efo^ y^jti^m 

[0101] ifEMSI-fM (c i ) 5 ±|5 
v'y;*tt, ;'<c#$;65l~5/im^W*Uv^o -m^. = 
n ^ y * J^ffi ifeix y *o i 5 y ;&^t&* 

tt. ;eg:S5 0. 0 1~0. 1 Atmi/jN^ <. 

x\ ^?^m^^\f^x'y}):fj^mm-r^m^\-i. ^^^a^ 

1~5 Mm(Dt.OSr^ffl-t-5r i/JJ^* 
[0 10 2] *^0JT♦^ffl$^^^^^;i5>■f■«^^^ (c 
2) rt. Hl^tciSSg^^x.. B«o#tt^{^-^1-5{5 

E^^iH^^^^^a^^ ( c 2) ft. 0 . 0 1 ~ 3 0 /z 

mT'fc5o 0. 0 1 ;tm*?i-C&5i. ='4/1'^^'^'!) 

m(Dmi^nLxmm-^t\±(D^m^^%:^tf£<o. 30 
Xi^. mm\m'^m.i^?smt^±c^(Dx\ ±.m^mic 

PBi^^tlSo ^if«L<lt. l~2 0jum-ej>5o 

[0 10 3] ±E^aii;^i=-)Ki^ (c 2) ^m^-r^m 
mtLXitmm^^j^fMK ^Dy^ b77/u^n^ 
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:n5^uy/T^' yyw^fi-g-ft:. jKlJ^f^WV, /Ky 

mm ; j^y 75 mm ; 7tiv^:^T/\^mm 
mm. 7n])T^vo=^hv ju^<D7 i> y /usii ; 

[01041 hwMm%'ii=f--m- ( c 2) i: LT«. m 

:/'L2 (/Ky r h^^/V-^njif-UV, Aim, ^ 

7/w;e-yLl69J (/Ky-r h7 7/v^:*-D3:^u:^, i|a 
^1 2/im. JUii^ffigl) ;FR3 / 4 Vf 

I/>*S^#:. «rSl 0-3 0 Mm. ili^3F^b^l±$^) , 
7n-lf— XEA2 0 9 (J^5^^>/T^' y /V^fi-E- 
ft, &^l~2 5/im, ftS:i^{k*t3K) , 7n— fevu 20 
F (/Ky:tf^uy, i5i^2 5 /im, i^^±yy^^ 

W . yr^y^^—^^PBSooeE (7Ky;^^wv, 
=^-ymm. n^2um. M^->v=^-y^) ; sp 

104S (T^V^i^'^l^i^ymm. 0 um. B*: 

MffittK) ; ;t/i':tfy-;i'2 0 0 2D (-^-rn^i 2, 
iiagl 8~2 2Atm. H^y/w-y-i^^t®}) ;^•<y:^s/^ 

;^FC6 0 0P (;Ky 3i;^x/l':^J!l, !|SS2 5;zm£i 

H#mEft:^ttM) ; ^>'W<-yWR 9 0 0 (7^:7 
-/umm. JKSl ~2 0 y MilSttii) ; MP l O O 30 

v-y-x (jKy;<^>'M^':5'y u—h, ^a^o. as- 

2. 0 i^^b^ttSi) , SGP-7 0C 

i^/T y /l-^fi-g-ft, Jjag20~30Mm. ^W^t^ 

ttK) , y -T-MB 1 0 A (TKy Ti? y ncn h y 

/K ^aS2 0~3 0;um. 9*M^ttSi) ; rtTjf 

L ('<V>';/T:?-5:^iji^i|^, iiScMl 0~2 0/xm, 0 

*)?4Ettg) , 3^;J<;^^-si2 7 5 ^/jJ^^i' i^T 

^/3<7,i5'-M3 0 (^J/UATyi^rt KSf-g-ftx ^.^S n 
[010 5] *|g?a{C*3VN-C, ±E#tt- (C) it. ±IB 

mmm (c d Rt;«±sw*liii^^^*^^ (c 2) <^ia 

:^Wm/^^')7-Vyyj\'-t^:^^\^y. 0yy^mm/m. 
^'y^)i}/if^^)=r\-yy)Virna^'i-vy^ -iSyy^Wm/ 50 
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/■^--rnyi2, ^yy^mm/m.^^y^)^/i--(nvi 
2, ;<f7;^liift/jKy ^^"/v^i^i? y u-b, ;V7^II 

iNi/sSv'y*/#y p'^^/v^^jj' y u-b, iJyy^m 

^yri? y n:^ h y/l-^^^{f-5^t:65x-t5o 
[0 10 6] ±|S4im#*t (c 1) ^tJ?±|S^^i«5^^^ 

(c 2) <n>%^it\t. @fai--5Mlglttt6, ^^ff, 

[0 10 7] iE-tW (C) <^iB-a-»tt. MilSl-mfifei^S 
?|^:9-i 0 0Sl:lfi5(c*rLT, 0. 5 ~ 3 0 mi:$i5*s$f * 

J:t)»*L<tt, 0. 5~2 0fil:S|5 

[0 10 8] *||PJ(DMI*a^!fe^C*5V^T«, ±iB#$t 
(C) IrJtlgfl^J^ftJciB^Loo, Sf jiS^^tt (itPlS 
Stt) ^mk-r^^}i1fi-Q%i>o -^f::, (C) i: 

tT««'fr# (c 1) ^ffiffl-rst, ,s^6<](''twtt 

[0 10 9] Jf:^0J#f)fl, d^>ii^Sj>^^^:^HR-t--<<a 
^^t=t4r*iafc^*, (c) iT/i'^^i/v'^V'ik; 

^iferogP5>*P7K:5Hii!S^ife (B) t-^mmx^fzw^m.^ 

tifcioV^TJi, s i O2 (c) (75:fc 

g|53>JD*^^i!i#i!^9 (B) ^«fflLTV^^.(Z)-e, 

(C) t LTitfi(D;k:tVNiia'i-W (c 1) ^\m^^ 

Y^^mm-w^ (c 1) ©j^HicKjiSxttK^b, ^ 

3£{ki-6w-Tf, (ci) ro»=^«iSiJ1-5^i: 

;55T'tSo mm^^ (c 1) ^i/7^;(7-y7°y V 

(ci) b<omm%Kii\>^x. tmx.'^-r^'^wmu 

(ci) ^o^^^k;05|llib^^.-cv^5©-c^ ^m.'WPsxh^ 
^mM^l-n=F (c2) ^^^ffiLfc^^<Z)^^^[:t>^^ 

(C) rogB^l:&^<-f5r ird^T'tSo 
[0 110] *^BJ©M^Sfi|a^!^«, ±ET;V3 

^iy^yyyit-^!^(D^^M:ii^m^<^ (B) (c:J;>), 
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mm^^i-n^ (c2) ?^fflv^5m-a-(-^4, 3te5)-'tc3ss 

[0 11 i 1 :^mm(Dmmm^:^mt. ^^mm^^y 
10 112] ±m^mmtt Lxitmm^^n-Ts m 

fmmm^mmi!>m^fiiti>(DX'h^xi,x\,\ 20 

[0 114] *|§0J(D^^](i^fig;^fe(ci3V^T^±. ±ia^ 

[0 115] ±107^7 -7-14. ^bfiimm(Dmmi: 
x^^iti>tcmc. mm^mL<\im.mi^o. i~4o 

ikff^mm'WU ( c 1 ) , XtJJ, SiS^iso . 0 1 ~ 3 0 
m-Cfc5^ili5)-^i|a^ (c2) ;!i^f>?^jt5PJ;9m$ 

*L5{j^?s< itiiaf^-ttt (c) i)i'^m^i^xfi^h<D 

[0 1 1 6] ±EISiNI:ft^L<jm^^5 0. 1~4 0m 
(c I) t tTf4#(Ci5I^$tL-f . 0-!)x.«. 

0 1 ~ 3 0 jtt mXh^^mM^^i&'F ( c 2 ) t LXfi 40 

mB^Lfc#«- (C) tLxmyr^Ltch(Dm^mif^^t 

[0 117] ±E#W (C) (D^^mit. 

-@?^:J>1 0 ofil:g|5lc*rLT. 0. 5~3 0»»gl5;JS 
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[0 118] ±f2M$fi|a^!^coM*;^fe^ LTf±i|#('PS 

mm^ixx\>^^mifi:ffWi^^mif^^ti>ix^i>, 

m t J^j^ 5 J: 9 {cE^-r 5 1 1 imt. L V ^ 
[0 119] :^:^?g(c*^V^T«. #bHS^)^©7K©i(l 
S^j^ilK;^. (Tr) ;iS5 5 dy ii/cmUi±-C$)5:ii: 
/5W*tv\ ^rt?, ±l57k<^»ie<jm3l35;ti (Tr) t 

U';fnv^-t^^#«^ggft2 3 3M. 1 9 9 5^) 
t^-oT, @lfi::;T^LfcaiJ^SS^:fflVN-ca!l^Lfct.01? 

micX'ox<o^m:&^mfmxh^o 

iP¥8- 3 0 1 3 3 9-i-^C*3V^-C, ±E7k»Kia^fgii§g 
;^ (Tr) ;554 7dyn/cm£Jl±^*-t^aiA^ PJI^ 

m^mm^t) (Tr) ^»Sfit^?55fe^4<^^tSI^:■r5C: 
i^X't 5 ^ i: b^i^Jc Lfc„ 

[0120] ±|E7K(Oti)6^^iiK;^ (T r ) 5 5 d y 

tt. 6 0 d y n/cmJ^;l±-Cfc^o *^W{^*5V>T{4. 
Sr, Jli*:5>«?^i 0 0%*«<7)^#Tt|5;»iP7K^?«l^ 

— /I'S (S iOHS) t/- h^^fv^i/y/WX (S iOMe 
S) tO^yUtts^i^ (S i OHS) / (S i OMeS) 
= 1/1 0£iT-Cfc!J, 2~8JI#:©-^^1:*S0~3 0 
fi*%T*fc <0 . 1500~5000-C- 

(Tr) Sr6 0 d y n/cm£i±t1-Sr i:;55T'# 

[0 12 1] g^##lt^#l4. #f,tvS^)l©7K©»)6^j 
^ii35;'j (Tr) ^5 5.dyn/cm«Jbt-rSJ:5 

ii^> 14 0'C. 2 05J-;i)^f>2 5 CC. 3 0|^>(D 
^ffl-etr 5 ^ t * bv\ 3 Og>~ 2 3^@^©^^Fa1 

9 0~2 3 Ot:ic-r?>cO;6i-^6<J-Cfe?>o *fc. ±bS^ 

if*L<tt:. 2~30. J:t)^f4L<tt, 1®^ 

[0 12 2] *^|qoMM?^^:^i*{c^ov^-c}4. ilE^ 
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[0 12 3] imw^uma 

if^tmfA^ -art iJQ7K5><5?SJ^? ^iiff $*5ri^5$f*L 
S®(OS i ORSS:3a*i< S i OHSfCjq*3^»p1-5 

lo 1 2 4,1 ±.u<Dii^\c\^xm!mm^^ixit.mm>i!i 

[0 12 51 *5§PJ«ai^5^^:^fefi. ^SS#<^*ffi 
dS-C'#5o «/c. ±IH^7'1'-7-^5^# (C) ?r^^L 

[0 12 6] if.wn<Dmnm.immimmm^:}s^\t. 

PCM, h=i-h^i5'/HCtjjifflBraiT'fei). 
[0 12 71 

[*ilfi^Jl tAT(-*Ji0iJ^Sr*lif T^^38BJ^M{wi¥L< aft 

[01281 w&m 1 T ^ y /U/K 'J is—)vm^(D'k± 

/I'^^tJ' y I/- h 3 6. rfiAlfC. y l^- 

h3 1. 441:115, 2-\ih'o^iy:^^J^/^^ 

y u-h/ E-:^:foyif hy (1 : 2) mm (PC 
L FM-2. ^^-f-fe/Wb^x^this) 31. 9mm^ 
t^hfi^ s-a-^ 100 m^u i > t - y^5"/WN'-;j-df- 

JiTn-h;i^f,3ltrad>(tT}iTLfc, jgTfSlT^SO 
^^^n 1 5X^\Zf^h. oV>T't-^^yW<-5}-:3r->-2 
-:tf-/P^dr-y-y3:-hO. SfifilSJSr^JPU/c. 50 
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^};vifs^}ir~^vmm (A-1) #btvfcT;?y 
y ( A - 1 ) ^If |g:5> 5 0.0 %, 

t Kodev-zV^S OmgKOH/g, SPffill. 5, 

5 0 0 0 -efcofc. 
[01291 SSit^iJ 2 MJi^^2zk:MliL±=^kiaii^ 

2fil:^, ;^^;i-^:/f^/'L'i>'y ='->'i'2 0. Ifi»gl5. 
1, 6-^=3E^f-Vv?;^— /U2 2. 8m*lfPS:tt)i^Jpf^ 

•r-f ;tdrf--r K (D B T L) 0. 0 2fi»gP^SALT 

Lfco 10 0 t:*t:'}^4P \^tzM. ^yy 3 
'(••fe/Wk^xmasi) 4. 2m*gi5^ttjz>^> sjsss 

^2 5 O'C^Tf^tatfc^ fcfcL, 18 0~2 5 0'CO 

-a-{-^t)iax.,.K^£;*iglf^fc, ^tJii®?flii;55 1 . OmgK 

i^SP U y/i^-^-y y 1 5 0 5 Qm&%'BiM'y^ n-^-^r 
■y-y 0fi4g|5jP;t-C. jKy3i;^7^/i'7Ky:^-yw1^ 
fli (A- 2) Sr#fco #P>ixfc^ya:^;^7^/v^y ;t->'V 
^tSI (A- 2) ^ff^:9-5 0%, t Kn^riz/uffii 
5mgKOH/g, m¥i^:»-^^*8 0 0 0-C'fcofc„ 
[0130] ®IJt0iJ 3 Uyi^jtfli(P-^5fe 
;:^g=-w>'2 1 0. 0 a*gi5, y ^ y >'^^y< ^>'H 6 

0. osagp. T^. y/usin-y^yi'5 9. osaifis, 

y iJ;U-^2-fc Kn:3f^->ai^/U5 7. OE*^, y 

^^y/i'i?5. oii:Si5, ■n^:^7^=T)\^o (t-y^/w 

ys-_;^dr,>_2-ni9^/l.^dff-y:3i- B^^k^Ti? 
ythS^) 7. OSSaJ, h/Wocys 2 7. 0*1:SBSU« 

g^if T^^^/v 9 9 . oa*$I5^i 1 o± 2°C{c:-C^jS{cJ; 
tiRJS^-yrfco ;*ir^;=^x;uo 2. 5fi»lfPS.ti^ 
h/U3i>'2 oaaSP/i^Pj/iSjl-g-jS^r^iTU. 2 5 o-c 

{cri. 5i^BafiM$u T^'y/ntfli (a-3) ^# 

fCo # ib ttfc T y/Htli (A-3) tt. ^ffi6. Om 
gKOH/g, t Kndri//l'«5 Omg KOH/g. ^ 

¥*a5i-i^I:i 3 0 0 0, ;(f7^ife^?aa[ 6 7t:, 

[0131] -mmi 1 
y/vj^y^r-zv-fflJii (a-d somihs, 

(^'T^-^'CRg 1, ;&J!^]lll^hM) 5 OS 
(JD*^<S* 5 0 %, * 1 0 2 0, 2 ~ 8 
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j^of— hy^-KREV-l, Si 3 At m. 

3 5 Mm. ^-^S«6. 5, B*{g^^^^t$}) Sfi 

-CI. 5i$P^5>tj:Lfco i|ay-v^{cT:&ftS^i|iJ^Lfc 
5 5^'n>'!^Tt?fcofCo MIC. :^n-y^.^ y 
v'T;^- h (x-r ;^*v'3.-/PB L 3 1 7 5 , ft^^^'f 
zn/i/^^U^yftlS) \ 5mSm>t. MiftirLT. DBT 

xm.w\^xw^%m<^^wm\^t.o lo 

10 13 21 Hffi^J 2 

;K y r/wji< y ;r-/V'<»iig ( A- 2 ) 5 0 MSIflS. ®S 

© ma^^um^ 5%, jtaq^i^^i^Ai s o o, 2~ 

8l:«cro-^^l:2 6. 8S»%) sSAIfC. 
(•r^^ Dlh- hyy KREV- 1 , gl 3 

7}<y-e-MBX2 0, ^aS2 0Mni. 0f7!Kft:TOlS[) 5 20 
fi*lfP^SG5/K::SAL. ;{f7^ f-Xi: t t>{c 3 0 

P-^^-fyv-T^^-h (=in;t;— h 2 5 1 5, 0*^y 
^v^^Vcm isfiigpi. febMtLT. p-b/W^i 
Vy,jV!ts yigv'^ ^^WT 5 y ai^J' y — /U^S.U'D B T L 
S:@}^^>{-*fL-C^tu€tiO. 3S1:%S.U«0. IMS 

tio 30 
10 13 3] 3 

xKy3i;^x/W3Hy;t-/U«flg (A-2) 5 0m»gi5. ^ 

it'fi'ymn (^-r-^-i^cRg 1. 5 

Ofilgp. Thy}< h^i^i^y><D^^m:^^MB'^<^ 
® (iP7K5>^*6 0%. ii^i^tJ^i^iZ 0 0 0. 2~ 
81:i*:(©-^^S2 1. 9«»Si5) 5«Sgi5, 
X (GB 2 1 0. JSl^I 7 Mm, ^— ^^^6. 5,M 
^/^nx^-=ffiia) 2 0a*gI5, ^yxh77^P;tn 

2Sfit|J^SG$/Wc:SAL. ;tf7 40 

;^h'-Xttt(C30t:T-l. 5^PB^5>ticLfc:o 

Hfc, /y^ymm (f--('^/w2 3 5, y h^ix/ 

y^>'l'7 5:y3i:?y-/U:g^|lJl^^}c:»L-C0. 3S* 
[0 13 4] ^JS{Si|4 

^-y^mntLX. ^=^y^yc (&) (^Ky ^s/jte 50 
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- y yy/T.^ y /vig^W^IIR BrM^±M!|s^, b ;$:-^-r 
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